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ORIGINAL ARTICLES 

PARTIAL RESECTION OP THE LOWER JAW FOR CANCERA 

By Edward M. Foote, M.D., 

VISITING SURGEON TO THE NEW TORE SKIN AND CANCER HOSPITAL; CLINICAL 
PROFESSOR OF SURGERY NEW YORK POLYCLINIC MEDICAL SCHOOL. 

If an operation is only occasionally performed the exact field 
of its usefulness and the finer points in its technique are more or 
less forgotten. It is worth while to review such operations from 
time to time in order to examine their classical descriptions in the 
light of the present-day practice of surgery. Such an operation is 
the partial excision of the lower jaw. 

This operation is rarely required for trauma, and in cases of 
• osteomyelitis the removal of bone is almost invariably subperios- 
teal and not, therefore, a true resection of the jaw. It is in the 
presence of tumors, and especially malignant tumors, that resec- 
tion of the lower jaw finds its chief use, 

I have performed this operation upon fourteen patients in the 
last three years, and their histories form the basis of a profitable 
study. 

The operation is almost exactly one hundred years old, having 
been performed for the removal of a new grovi;h bj'' Dupuytren in 
1812, Mott, of New York, performed it in 1821, and in February, 
1831, Barton published an article in the Amer, Jour, Med, Sci,, in 
which he says: “The records of medicine in this country, as well 
as in Europe, have already afforded so many examples of the suc- 

• Read before the Clinical Society of the New York Polyclinic Hospital, April 
5 , 1915 . 

VOL. 150 , NO. 1 .— JULY, 1915 
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cessful removal of large portions of the lower jaAV, in cases Avhere 
the bone had been involved in disease, as to justify and establish 
the practice in desperate cases, and to require that the operation 
should henceforth be ranked among those in regular surgerjL” 

He illustrated his article by steel engravings of a patient before 
and after operation, and pictured the saw employed to divide the 
bone, the instrument being of a type perfectly adapted to the 
purpose (Fig. 1). 

The early operators had as subjects for their skill, patients 
entirely conscious or partly stupefied with drugs, for anesthetics 
did not come into practical use much before 1850. The patient 
was seated in a strong chair and held by main force, although the 
polite term employed in the description is, “his head was supported 
by an assistant.” The operation ivas often interrupted by the 
“restlessness of the patient.” The ordeal must have been a severe 
one for all concerned. It is true that the surgeon was never ham- 
pered by an inefficient anesthetist, but that he had other troubles 
may be seen from O’Shaughnessy’s description of an operation per- 
formed about 1821. 

“Professor Lallemand, of Montpellier, removed a considerable 
portion of the base of the lower jaw, and when the muscles of the 

Fig. 1. — Drawing of saw used in 1831 for resection of the lower jaw. (Barton.) 

tongue were cut through the patient fell senseless on the floor, 
The assistants and spectators rushed horror-stricken from the 
room. The Avound Avas bleeding violently and the greatest con- 
sternation and dismay prevailed. The professor immediately 
applied the actual cautery at a AAdiite heat to the surface of the 
Avound, AAdiich succeeded in arresting the hemorrhage. He then 
made an opening into the larynx betAveen the thyroid and cricoid 
cartilages, through Avhich the air rushed into the trachea, and the 
patient reviA^ed immediately, and ultimately perfectly recoA^ered.” 

The operation as first performed was commenced by ligation of 
the common carotid artery, in order to control hemorrhage; but 
it AATis soon discovered that this AA'as an unreliable procedure for 
the purpose and added much to the danger of the operation. It 
Avas therefore abandoned about 1820. 

From such accounts of operations in the first third of the nine- 
teenth century as I have been able to find, the incision employed 
ran dowiiAA^ard from the mouth to the chin and outAvard along the 
base of the jaAv. One or more teeth were extracted, sometimes a 
day or two preAuous to the operation; though one AATiter objected 
to this on the ground that the patient Avould be less sensible of the 
pain of their extraction if it AA'ere merged in the greater pains of the 
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operation. After the bone was bared in the places selected for its 
division it was sawed part way through with a small hand saw, or 
a chain saw; and then its denser portion was divided ivith cutting 
forceps. 

The incision practised by Cusack, in 1827, is shown in Fig. 2. 
It would seem that such an extensive, incision must surely have 
produced paralysis of the mouth and lower e.'\’'elid, although no 
mention of this is made in the description of the cases. 

Cusack preferred the chain saw, as he found it difficult to protect 
the soft parts while using a small hand saw, and, moreover, he was 
often interrupted bj'' the “restlessness of the patient.” 



A , B ■ 

Pig. 2. — A, large tumor of lower jaw; B, patient after recovery, showing line of 

incision. (Cusack.) 


In Liston’s Practical Surgery, published in 1837, the incision 
recommended passed from the condyloid process downward to 
the angle of the jaw and then forward to the point of the chin. It 
was then mentioned that to cut through the lip adds to the facial 
disfigurement, and is in many cases quite unnecessary. 

By the latter half of the nineteenth century the operation was 
so fp perfected that the instruments and technique described by 
Gerich,^ in 1864, vary little from those employed today. At that 
time, however, the sitting posture was still advocated to keep the 
blood out of the throat of the chloroformed patient. 

Up to that time a number of incisions had been practised for 


= Ueber Resection des Unterkeifers, Dorpat, 1SG4. 
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removal of different parts of the jaw, but the advantages of curved 
incisions following the lower and, if necessary, posterior margins 
of the bone were well recognized. Gerich was also keenly alive to 
the desirability of protecting Steno’s duct and as many branches 
of the facial nerve as possible. 

He pointed out correctly that if an incision along the posterior 
border of the ascending ramus extends above the level of the lobe 
of the ear the dissection must be conducted with great care or the 
branches to the eyelids will suffer; but through an incision no 
more extensive than this, disarticulation of the bone has often 
been carried out. 

There are three ways, more or less distinct, in which partial 
resection of the lower jaw may be performed. These are: (1) 
resection from within the mouth; (2) external resection without 
disarticulation; (3) external resection with disarticulation. 

While all operations for malignant tumors have to be modified 
to suit the particular case, and partial resection of the lower jaw is 
no exception to this rule, it is none the less convenient to consider 
it in these three forms, and to point out under what circumstances 
each should be employed. 

1. Resection performed \yholly within the mouth is not suitable 
for a tumor of the jaw of greater malignancy than an epulis, unless 
the tumor is a primary one in an early stage, and not involving the 
bone. 

This was the operation performed in three of the cases reported 
in connection with this paper (Cases II, IX, and XIV). In two 
of these the tumor was an epulis, and the results of operation were 
satisfactory even though one tumor was recurrent. In the third 
the tumor was recurrent and of some degree of malignancy, but, 
owing partly to a doubtful pathological report, a decision was 
made to operate within the mouth in defiance of the rule above 
stated. The continuance of sjunptoms necessitated subsequent 
external resection, but the most favorable time for this had then 
passed. 

The technique of resection within the mouth is very simple. 
An incision is made through healthy tissue completely around 
the tumor, everywhere down to the bone. With a small chisel 
and mallet a wedge-shaped piece of bone is chiseled free and 
removed with the tumor. The gross specimen is examined, and if 
the tumor is found to involve the bone, or if the cut surface of the 
bone appears diseased, a deeper layer of bone should be chiseled 
or gauged away. Nearly the whole thickness of the jaw can be 
removed without disfigurement or serious permanent injury. In 
a doubtful case an external resection is usually to be preferred. 

Hemorrhage may be controlled with gauze packing. This should 
be removed daily, as it quickly becomes foul. As soon as granula- 
tions are well started no further dressing is needed. 
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2. External resection without disarticulation of the lower jaw is 
indicated in all cases of malignant tumors of the jaw itself or of the 
mucous membrane, or other soft parts close to it, in which there 
is a fair prospect that the incisions will lie outside of the diseased 
area. As stated above a resection from within the mouth is per- 
missible for an earl.y epithelioma involving the mucous membrane 
only. 

External resection without disarticulation is more readily per- 
formed than resection with disarticulation. It is less dangerous 
than the latter, and it carries with it less risk of injury to the upper 
branches of the facial nerve. It is therefore to be chosen for both 
radical and palliative operations in which the tumor is so situated 
that the ascending ramus, and the adjacent soft parts are free 
from disease. Particular attention should be directed to the 
examination of the parts inside of the mouth, for the region of the 
pterygoid muscles is a favorite one for extension of a growth situated 
as far back as the molar teeth. If the disease is in the vicinity of 
the ascending ramus, disarticulation should be the invariable rule. 
This is true of even a palliative operation, as the patient will have 
less pain if the upper part of the jaw is- removed. 

External resection, in my judgment, is not a good palliative 
procedure if the .disease is so situated that the whole chin would 
have to be removed; or if as much as one-half of the floor of the 
mouth is involved, because in such cases the patient is usually 
more uncomfortable after operation than he was before it. If 
there is a fair chance of complete removal of the tumor, even 
these extensive operations may be justifiable; but a most careful 
examination should be made before they are decided upon. The 
condition of the floor of the mouth is of the greatest importance in 
this decision. 

The technique of external resection in a simple case is as follows : 
An incision is made from the point of the chin along the lower 
margin of the jaw to the angle, and then downward along the 
sternomastoid muscle to its middle. Skin, fat, and platysma are 
cut through, the flap dissected downward, the facial artery and 
vein ligated and divided. The fat, facia, and glands lying between 
the anterior belly of the digastric muscle and the sternomastoid 
muscle are dissected free from the hyoid bone upward, and neces- 
sary vessels are ligated and divided. The presence of enlarged 
lymph glands may make necessary a dissection back of the sterno- 
mastoid, or as far down as the clavicle. This part of the operation 
should always be thoroughly done. 

If the skin of the cheek is plainly not involved it is dissected 
upward for an inch or more, care being taken not to injure the 
upper fibers of the facial nerve. Within the mouth an incision 
IS made' wide of the tumor both along the cheek and the floor of 
the mouth. The external and internal wounds are deepened until 
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they meet on both sides of the jaw, at least at the places at which 
the bone is to be divided. The cheek can then be retracted upward 
out of the way of the saw. Any tooth which is in line of an incision 
through the bone should be extracted, as should be any tooth which 
will remain close to the incision, for a tooth so situated will become 
loose and give the patient much annoyance. 

One of the best saws for cutting the bone is a small hack saw 
(Fig. 3). If an instrument maker gets hold of it he is likely to 
nickel plate it, thereby changing it from a real tool into an orna- 
ment. As furnished by the manufacturer it is ready to cut metal, 
and it cuts the “ hardest bone in the body” as an ordinary saw cuts 
wood. 

If the cheek is retracted and a strip of metal like a tongue depres- 
sor or a flat blunt scissors is held back of the bone to protect the 
tongue, the surgeon can work the saw vigorously in short strokes 
that rapidly eat away the bone. When the bone has been divided 
the fragment to be removed is held with strong forceps while the 



Fig. 3. — Hack saw for cutting jaw bone. 


bone is sawed in the second place. If a splinter breaks off or the 
soft parts get in the way the section may be completed with bone 
shears. The loosened fragment is then turned down and its deep 
attachments are divided, permitting it to be removed with the 
mass of glands. 

All bleeding is stopped by clamps or hot compresses, for as in 
all serious operations for malignant tumors the preservation of 
his blood is the salvation of the patient. Vessels which still bleed 
are ligated with fine catgut. The wound is carefully gone over. 
Suspicious spots, whether of bone or soft tissue, are still furtlier 
excised. The cut ends of the bone are rounded a little with bone 
shears. Flaps are approximated and sutured both within the 
mouth and externally, except for about an inch where gauze or 
rubber tissue drainage is employed. It is desirable to suture the 
wound in the mouth completely. When this is done primary union 
often results throughout its greater portion and leakage is slight. 
If extensive removal of mucous membrane prevents complete 
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suture the internal wound should still be closed as nearly as possible 
and the remaining gap stopped with the gauze. 

Primary union of so much of the external wound as is sutured 
is the rule, and all stitches should be removed in less than a week. 
The power of growth of these tissues is tremendous, and even a 
considerable hole into the mouth rapidly fills in. 

Probably for this reason necrosis of the cut ends of the bone 
is not common. I experienced it only twice after nine external 
resections without disarticulation (eighteen cut surfaces of bone). 

If the growth is so situated that the part of the jaw carrying the 
incisors must be removed the incision and dissection of the neck 
as above described should be carried out on both sides to provide 
for the removal of involved lymph glands. 

The chief dangers of this operation are associated with (a) anes- 
thesia, (6) excessive hemorrhage, (c) blood in the throat, and {d) 
falling backward of the tongue when its attachments are severed. 
These are all real dangers and deserve careful consideration, 

(a) The ordinary mouth anesthesia is not well adapted to external 
resection of the jaw, and it adds materially to the risk of operation, 
Vapor anesthesia tlmough the nose is much better if the patient 
can be kept under by this method, which is by no means certain. 
Rectal anesthesia® is ideal. If necessary the mask and a little ether 
or chloroform can be used to put the patient deeply under at the 
start. After that the anesthetist and his apparatus are entirely 
out of the waj^ and, more important still, there is no increased 
mucous and saliva in the patient’s throat. 

(b) Excessive hemorrhage should be guarded against from the 
beginning of operation. Large vessels should be clamped before 
they are cut. Smaller ones should be promptly controlled by clamps 
or pressure. The worst region is below or back of the angle of the 
jaw, where a large vein may be cut laterally or some branch severed 
while the tissues are on the stretch. Then when they are relaxed 
the vein withdraws and a fountain of dark blood wells up from 
sortie unseen opening. Pressure on both sides of it to stop the 
flow, and division of the superficial tissues until the vessel is clearly 
exposed are the surest ways to meet the difficulty. It is well not 
to push the deep dissection in this region until the jaw has been 
cut through twice. The dissection can then be carried from above 
downward, which lessens the risk of serious venous hemorrhage, 
and the mobility of the bone makes deep exposure easier. 

(c) Bloody can be kept out of the throat by a good-sized pad of 
gauze kept in the mouth and changed as often as it becomes satu- 
rated. A string through it is a safeguard against swallowing, but 

= Ether, 1 ounce by measure to 25 pounds of the body weight, is mixed with paraf- 
fin oil in the proportion of two parts of ether to one part of oil. This is injected slowly 
into the empty rectum one-half hour before operation. A preliminary hypodermic 
of t or i grain of morphin is advisable. 
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a quicker way is to clamp a corner of it projecting from the 
mouth. 

(d) A heavy thread should always be passed through the tongue 
either in the middle line or a little to the affected side. It serves 
to draw the tongue out of the way, and can be used to prevent 
the loosened tongue from blocking the throat. This accident is 
more likely to happen the farther forward the excision. If the 
digastric and muscles anterior to it are divided, the tongue some- 
times almost snaps back into the throat. If held forward for a 
few minutes the tendency grows less as the remaining muscles 
become accustomed to the change; but such a patient must be 
watched every minute until he is well out of his anesthetic. I 
nearly lost one patient from suffocation produced in this way. 
At the close of operation I left the house surgeon to apply the 
dressing and went into an adjoining room. In a few minutes I 
was called back and found the patient black, making no effort to 
breathe, and almost pulseless. When the bandage was cut off and 
the tongue pulled forward he still made no effort to breathe, but 
revived after a few minutes of artificial respiration. One may 
readily arrange a mechanical contrivance to hold the tongue for- 
ward, but it is safer not to leave a patient for a few hours, whose 
tongue tends to sag back into the throat. During this time the 
thread should of course remain in the tongue. 

3. External resection of the lower jaw with disarticulation is 
indicated in cases of malignant tumors situated far back in the 
cheek, or in the jaw bone, and especially if such a tumor is recur- 
rent, for in such a case the involvement of the ascending ramus or 
of the muscles lying on its inner side may be present to an extent 
not readily determined by examination of the patient. The tech- 
nique of its performance is similar to that of external resection. 
It is therefore only necessary to mention certain differences. 

The incision has generally to be extended up in front of the ear 
a variable distance. It is quite easy to remove a normal jaw 
without injury to the upper branches of the facial nerve, but a 
wide excision of soft parts is more important than the preserva- 
tion of the parotid gland and facial nerve if the tumor involves 
the ascending ramus or tissues in its neighborhood. Therefore, 
one should not hesitate to sacrifice these important structures if 
it seems indicated to gain an increased freedom from recurrence. 
If the decision is to preserve the parotid gland or the greater part 
of it the skin incision should not extend above the external auditory 
meatus and the deeper incision not quite up to this. By dissecting 
under the parotid, especially in its anterior portion, it will then be 
possible to lift it and the cheek up and out of the way so as to 
permit of the disarticulation of the jaw. Before this is attempted 
the bone should be sawed through anteriorly and the dissection 
within the mouth completed. The muscles are then divided along 
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the malar bone from in front backward. When the temporal muscle 
is cut from the condyloid process the fragment of the jaw can be 
swung outward so as to expose the joint. The rather loose capsule 
is cut or torn and the bone with the tumor and the attached soft 
parts are removed. Removal of a part of the parotid gland usually 
leaves the patient with an external salivary fistula, but this soon 
dries up if the main duct is not interfered with. 

After Treatment. A patient upon whom there has ^ been 
performed an external partial resection of the lower jaw, with or 
without disarticulation, should be carefully watched for a few 
hours to guard against recurrent hemorrhage or a blocking of tlie 
throat by the loosened tongue. Some of the patients have great 
difficulty in swallowing, especially if the dissection has been extended 
to the anterior pillar of the fauces. This is not to be wondered at 
when one thinks of the extent of the wound and its close relation 
to the muscles of tongue and throat. 

No nourishment should be put into the patient’s mouth until 
he has shown his ability to swallow water. In severe cases it may 
be necessar}'' to employ nutrient enemata for a few days or, pre- 
ferably, to pour fluids through a slender stomach tube passed 
through the nose and into the esophagus. It is not necessary for 
the tube to reach the stomach, so that a large rubber catheter may 
be used if no small stomach tube is at hand. This should be done 
only twice or three times a day, and a pint or more of water and 
fluid nourishment poured slowly through it each time. 

Most patients swallow readily after two or three days. Only 
one patient in the present series (Case XI) had a prolonged difficulty 
in swallowing, and his tumor was so extensive that a part of his 
pharynx Avas cut out. 

It is a good plan to allow these patients to sit up as soon as they 
may desire, sometimes after three or four days. They quickly 
learn to keep the mouth rinsed out,, especially after taking nourish- 
ment, and if fluids from the mouth render the dressings foul, these 
should be changed twice daily. Postoperative pain is not as great 
as one might suppose from the extent of operation. The discomfort 
of the patient seems to be less than that which folloAvs an excision 
of the tongue. 

Results of Operation. Soon after operation the portion of 
the lower jaw which remains swings toAvard the operated side, thus 
bringing the molars within those of the upper jaw and the incisors 
back of the upper incisors. Various plans haA^e been suggested to 
prcA'-ent this, Wo of which are worth mentioning: The upper and 
lower teeth may be wired together for a fcAV weeks to keep the 
loAA’-er jaw in place while the AAmund is healing. A prothesis of wire 
or rubber, or some other non-irritating material, or a strip of live 
bone, may be inserted between the fragments of tlie bone after 
resection without disarticulation. 
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I liave never employed these devices in malignant cases, as I 
believe their use is not advisable. Wiring the jaws is a dirty and 
irritating procedure, and the patient needs all the lielp be can have 
to keep his mouth in good condition. The use of a foreign body 
between the fragments is also a source of irritation under circum- 
stances in which an absolute primary union can scarcely be hoped 
for. Moreover, the possibility of recurrence is so great that the 
patient must be watched from month to month, and another oper- 
tion performed as soon as the tumor shows itself in any part. If 
a foreign body is present to change the appearance of the wound 
by its own irritation the early recognition of the new tumor forma- 
tion is rendered more difficult; and if a second operation proves 
necessary, the prothesis must, of course, be removed. 

It has been suggested to insert a prothesis at a late period, but 
it is difficult to do this satisfactorily even a year after operation ; 
and a much longer time than that must elapse before one can feel 
sure that there will be no recurrence. Moreover, in many cases 
there has been so wide a removal of the soft parts, that only a scar, 
remains in which to bury the prothesis. In other words, the con- 
ditions are very different from those which follow the loss of a 
portion of the horizontal ramus by trauma or inflammation, and 
in which there has been very little loss of the soft parts. 

The decision to reject all foreign bodies in the month after these 
operations is confirmed by the good functional results which have 
followed operation in this series of cases, provided the patient 
has been freed of his malignant disease. Every such patient has 
good motion of the jaw, and most of them have so developed the 
lateral motion as to be able to chew on the sound side. One man 
even goes so far as to claim the operation has cured a long-standing 
dyspepsia, since now he has to eat more slowly. 

Photographs of five of these patients are introduced to show the 
amount of disfigurement which results from operation and the 
functional power of the jaw and eyelids. 

Late Results. The late results can best be estimated when 
considered in connection with the character and situation of the 
growth. 

All but one of the fourteen patients operated upon were men. 

The ages varied from thirty to seventy-five years, more than half 
of the patients being between forty-five and fifty-five years old. 

As nearly as one could judge the growth started in the jaw 
(usually in its mucous membrane) iii 8 cases; in the lining of the 
cheek in 3 cases; in the angle of the mouth in 2 cases; while the 
spindle-cell sarcoma in Case VII seemed to start just below the 
jaw, possibly from its periosteum. 

Nine of the patients had recurrent tumors following operation 
elsewhere when they first came under my observation. Two pre- 
sented themselves with primary tumors of the cheek, which I excised 
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without resection. In both of these cases subsequent removal of 
the bone failed to arrest the growth. In 3 cases resection was the 
first operation performed, and in these patients no recurrence has 
showed itself. It is impossible to state positively that a primary 
resection would have saved the others, but it would certainly have 
given them a better chance. If anyone thinks that primarj' 
resection is unnecessarily mutilating it is only necessary to point 
out how rapidly a tumor of the cheek can spread in spite of lesser 
operations, as seen in Cases X and XII. 

Of the eleven resections performed for recurrences, four were 
known to be merely palliative, but even in these cases the opera- 
tion seemed well worth while, as the patient was given a clean 
mouth for varying periods of time. Ten resections were performed 
with the- hope of a permanent cure, 3 being primary operations 
and 7 after recurrences from other operations. One of these patients 
died from operation and 2 others from recurrences, while the 
remaining 7 are at present free from recurrence as far as physical 
examination can show after periods ranging from six to thirty-three 
months. It is probabl.y too much to expect that all of these 
patients are cured, but I think we are justified in saying that the 
prognosis following partial resection of the lower jaw for cancer is 
more hopeful than it is generally supposed to be. 

A summary of these cases is presented on page 24. 

Case I. — Male, aged seventy-five years. Disease noticed in the 
right side of the lower jaw for one and a half years. Operation from 
within the mouth in Richmond, Va. Recurrence soon appeared, 
but further operating was discouraged. 

Operation at New York Skin and Cancer Hospital April 9, 1912. 
Resection of two and a half inches of the right side of the lower 
jaw by incisions within the mouth and below the jaw. The anterior 
cut near the median line showed the iremaining bone to be diseased. 
The posterior cut was through apparently healthy bone. On 
account of the age and feeble condition of the patient a more 
extensive operation was considered inadvisable. The wound in the 
mouth was entirely sutured, as was the skin wound. Primary union 
resulted with a minute sinus leading to the anterior cut in the bone. 

The patient did well for some weeks; then noticing the recur- 
rence, he consulted another surgeon in Richmond, who removed 
the ehin and part of the left ramus. Patient died from shock in 
fortj^-eight hours. 

Pathological diagnosis by Dr. Jessup: epithelioma, prickle-cell 
type. 

Case II.— -Female, aged forty-five years. Ten months disease 
existed as a small nodule on the lower jaw opposite the second right 
bicuspid. After seven months this was removed, with two bicuspid 
teeth and one molar. In two months recurrence was noticed of a 
hard, purplish color, Avith ulceration, at times painful. 
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Operation at New York Skin and Cancer Hospital July 2, 1912. 
Right incisors, canine, and second molar teeth were removed. The 
tumor with surrounding mucous membrane was e.\'cised, half or 
more of the thickness of the jaw bone in its vicinity being chiseled 
away. The remaining mucous membrane was sutured. The patient 
recovered promptly. 

Two years and nine months later the patient was examined and 
found free from recurrence. 

Pathological diagnosis by Dr. Jessup: epulis, giant-cell sarcoma 
type. Bone not invaded. 

Case III. — ^hlale, aged forty-four years. Growth began as a 
blister in the right angle of the mouth. Patient was operated upon 
in ten days at the Long Branch Hospital, and operated upon a 
second time one year later. There was again a recurrence, with 
rapid groAvth. Fifteen months after the tumor was first noticed 
it extended from the right angle of the jaw to the median line and 
from the lip to one inch below the lower margin of the jaw. 

Operation at New York Skin and Cancer Hospital August 1, 
1912. Most of the patient’s lower lip, his chin, and a portion of the 
lower jaw measuring two and three-quarter inches, mostly on the 
right side, were removed, together with the submaxillary gland and 
enlarged lymph glands. The flaps were undermined and an incision 
to relieve tension was made through the skin of the right cheelc. 
This permitted a complete suture. Gap in the cheek covered with 
skin grafts. Wound healed primarily, the skin grafts all taking. 
Patient discharged in eleven days. 

Operation at New York Skin and Cancer Hospital September 24, 
1912, for a recurrence in the right cheek about three-quarters of 
an inch in diameter. Wound healed primarily. One month later 
patient Avrote that his face was smooth and all healed. Five months 
later recurrence began to trouble him and ten and a half months 
after resection of his jaw, he died. 

Pathological diagnosis by Dr. Jessup: epithelioma, prickle-cell 
type. 

Case IV. — Male, aged fifty-four years. The tumor began in the 
inner side of the right cheek opposite the second molar. In one 
year it reached the diameter of about one inch and extended close 
to the lower jaw. 

Operation at New York Skin and Cancer Hospital August 27, 
1912. An incision was made across the neck below the jaiv and 
curving upward in front of the ear, also for a short distance down 
the sternomastoid. The cheek ivas divided around the tumor. 
The jaw was cut through back of the bicuspid teeth, twisted out of 
its articulation, and removed with the tumor and the submaxillary 
and parotid glands. Branches of the facial nerve to the mouth and 
eye were divided. Patient was a good deal shocked but recovered 
sufficiently to leave the hospital in three iveeks. Sagging of the 
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lower eyelid gradually became less marked. Two years and eight 
months after operation there were no signs of recurrence and 
patient was in good heaUh (Fig. 4). 



Front view, mouth and eyes closed. Side view, mouth and eyes closed. 



Fig. 4. — Patient No. IV, twenty-nine months after partial resection of the lower 
jaw, with diarticulation, for epithelioma of cheek. Partial paralysis of the mouth 
and the right eyelids has gradually lessened until the lips open and close almost 
normally and the conjunctivitis has disappeared. 


Pathological diagnosis by Dr. Jessup: epithelioma of the cheek; 
no invasion of the lower jaw or lymph nodes. 
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Case V.— Male, aged thirty-four years. A tumor began in the 
left angle of the mouth and in six months reached the size of the 
end of a thumb, when a V-shaped portion was excised from the 
lower lip at Red Bank, N. J. Five months later a mass about 
one inch in diameter was removed from the lower jaw at Asbury 
Park, N. J. Three months later another small mass was removed 
by another surgeon. Recurrence persisted until it involved the 
left horizontal ramus of the jaw and most of the cheek. 

Operation at New York Skin and Cancer Hospital October 10, 
1912. An incision was made from the left angle of the mouth back- 
ward to the angle of the jaw and a second incision carried backivard 
below the horizontal portion of the jaw. The jaw was cut through 
at the symphysis and behind the angle. A portion of the cheek 
between these incisions, the part of the lower jaw indicated, and 
the glands of the submaxillary region and below the angle of the 
jaw were removed. The wounds in the mucous membrane and the 
skin were entirely sutured and healed primarily, except at drain 
points. The patient did well for some months and died of recur- 
rence nine months after operation. 

Pathological diagnosis by Dr. Jessup: epithelioma, prickle-cell 
type. 

Case VI. — Male, aged fifty-two years. Noticed a tender mass 
under right side of the lower jaw after doing some heavy lifting. 
Six months later an enlarged gland” was removed by his physician. 
Subsequent growth was rapid, with discharge of pus and blood. 
One month later a mass three inches in diameter involved the right 
horizontal portion of the lower jaw. 

Operation at St. Mary's Hospital, Jamaica, L. I., June 20, 1913. 
An elliptical incision was made around the tumor and extended 
down the side of the neck. The lower jaw was cut through one 
inch from the median line and one inch above the angle. The 
mucous membrane was cut through close to the jaw, as it was not 
involved. The involved portion of the lower jaw with the tumor 
mass, overlying skin, submaxillary and parotid glands, and 
numerous lymph glands along the sternomastoid Avere removed. 
The Avound aa^s entirely sutured externally and AAnthin the mouth. 
The patient collapsed from the extensive loss of blood, but rccoA^ered 
and the AAmund healed satisfactorily. 

Recurrences in the neck AA’^ere noticed in about tAAm months, and 
death occurred four months after operation. 

Pathological diagnosis by Dr. Jessup: epithelioma, prickle-cell 
type. 

Case VII.— Male, aged sixty-two years. Was operated upon 
in East Orange, N. J., in April, 1913, for a movable tumor in the 
left side of the neck close to the jaAV, AA'hich had been noticed for 
six months. The tumor aa^s pronounced a spindle-cell sarcoma. 
The SAA^elling under the jaAV never entirely disappeared, and for four 
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months it seemed to grow more rapidly. Sei'en months after this 
operation it measured three inches by two inches and was attached 



Front view, mouth and eyes closed. Side view, mouth and eyes closed. 



Front view, mouth and eyes open. Side view, mouth and eyes open. 

Fig. 5. Patient No. VII, fourteen months after resection of two inches of the lower 
jaw for recurrent sarcoma attached to but not involving the bone. 

to the jaw and to the skin. Small enlarged glands, freely movable 
were felt on the right side in the submaxillary region. The inside 
of the mouth was normal. 
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Operation at New York Skin and Cancer Hospital November 6, 
1913. Two curved incisions were made from the point of the chin 
to the angle of the jaw, enclosing a piece of skin measuring three 
inches by two inches. This skin with the tumor and two inches of 
the jaw bone were removed in one piece. The jaw was cut through 
just above the angle and just in front of the first molar tooth. The 
mucous membrane of the mouth was peeled from the jaw so that 
the mouth was not cut into, the only opening being where the 
single tooth remaining on the excised portion of the jaw, protruded 
through the mucous membrane. A part of the parotid gland 'and 
one inch of the internal jugular vein were also removed. The wound 
was entirely sutured with a small drain in the centre of it. , Th'e 
tumor was found to be a spindle-cell sarcoma. . 

The wound healed primarily excepting dor a sinus in the centre, 
which persisted for two months. Nodules like enlarged glands 
gradually developed along the left sternomastoid, and a second 
operation for their removal was performed 'at New. York Skin and 
Cancer Hospital, June 9, 1914. Through an incision from the left 
angle of the lower jaw nearly to the clavicle a chain of glands was 
removed. Some of these involved a part of the sternomastoid 
muscle, into which the tumor had spread. A portion of the muscle 
was removed, and the outer part of the sheath of the vessels for a 
considerable distance was also removed. As the spinal accessory 
nerve passed through the tumor a portion of it was removed. The 
glands on the right side of the neck, notdiaving increased in size 
since the previous operation, were not dissected. Primary union 
resulted. 

Pathological diagnosis by Dr. Jessup : recurrent sarcoma of the 
neck. 

Nine months after this last operation there is no evidence of 
recurrence. Motions of the lower jaw.«.from side to side, forward 
and backward, and upward and downward, are almost perfectly 
performed (Fig. 5). 

Case VIII.— Male, aged fifty years. . Following the -extraction 
of a tooth from the left side of the lower jaw there was a persistent 
soreness of the gum and two months later a rapidly increasing 
swelling. Four months after the tooth was extracted the swelling 
was lanced externally. Blood and a little pus escaped and the 
opening never closed. Five months after the extraction of the 
tooth there were three openings in the left cheek, discharging pus 
and blood. The cheek and jaw were much swollen and the top of 
the gum from the angle of the jaw nearly to the median line was an 
ulcer with raised, irregular edges. 

Operation at New York Skin and Cancer Hospital September 22, 
1913. A portion of the left cheek measuring two by tlu-ee inches, 
the left half of the lower jaw, excepting the upper part of the 
ascending ramus, and a mass of submaxillary glands, were removed. 
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The mucous membrane was entirely sutured and a flap of skin from 
the neck was swung upward to close the gap in the cheek. 

Pathological diagnosis by Dr. Jessup; epithelioma of the jaw 
and masseter muscle, prickle-cell tjqie. 

Three months later the patient returned to the hospital on 
account of a recurrence just back of the chin and beneath the tongue. 
One-half inch more of the bone was removed together with a good 
deal of the floor of the mouth and the deeper tissues. Two weeks 
after this operation the patient had a sharp attack of dermatitis 
of the face and neck, probably an erysipelas. 



Fifl. 0. — ^Patient No. VIII, sixteen months after resection for two incJies of the 
horizontal ramus and one inch of the ascending ramus for epithelioma of the jaw 
and cheek. In two subsequent operations the left half of the bony chin and part 
of the lip, tongue, and floor of the mouth were removed. No apparent recurrence 
since the last operation, more than a year ago. Motions of the jaw are good, but 
the size of the mouth is much reduced by removal of one-half of the lower lip and 
a small part of the upper lip. 


Three months after this second operation I again operated for a 
recurrence in the left side of, the chin, extending through the floor 
of the mouth toward the base of the tongue. This was dissected 
out very much as one cuts the core from an apple. The tissue 
removed contained epithelioma. 

Thirteen months after the last operation the patient was in good 
health and apparently free from recurrence, his wounds being 
entirely healed (Fig. 6). 

u ?^SE IX.— Male, aged flfty-four years. Patient noticed a small 
pimple near the right lower wisdom tooth, for which in the suc- 
ceeding two years he had two local operations and a cauterization. 
One pathological report was “non-malignant” and the other was 
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“adamantinoma.” The growtli recurred in the site of the lower 
wisdom tooth Avith slight ulceration and the patient Avas unable 
to separate his front teeth more than one half an inch. 

Operation at Ncaa^ York Skin and Cancer Plospital October 2, 
1913.^ The tumor Avith a fair margin of sound tissues including the 
remains of the tonsil and parts of the pterygoid muscles AA’^ere 
removed. The upper part of the jaAv bone m the vicinity of the 
tumor Avas chiseled aAA^ay. Dr. Jessup reported the tumor to be of 
epithelial type, probably malignant. The Avound closed rapidly 
but did not entirely heal and the jaAVS gradually became more 
fixed so that they could scarcely be opened at all A sinus per- 
sisted and granulations began to appear in it. 

Operation at Miss Alston’s Sanitarium April 23, 1914. A A^ertical 
incision from a point one inch in front of the ear was extended fiA'^e 
inches doAvnAA'ard into the neck. Branches of the external carotid 
artery and numerous A^eins AA^ere ligated. The parotid and sub- 
maxillary glands Avere dissected free and the inferior maxilla AA^as 
cut through one inch in front of the ascending ramus. Its pos- 
terior portion Avas disarticulated and removed. Examination of 
the specimen shoAA^ed that the lower jaAv Avas holloAA'ed out near 
its angle by a neAV groAvth AAdiich had deeply infiltrated in. the region 
of the pterygoid muscles. The operation Avas diflScult on account 
of the fixation of the jaAA’' and the patient lost a good deal of blood. 
He recovered promptly and sat up in a chair for an hour on the 
third day. On the fourth day before leaAdng his bed he had an 
attack marked by pallor, AA^eak pulse and respiration, without 
immediate loss of consciousness. Stimulants had no effect and 
patient died in about tAvo hours, apparently from pulmonary 
embolism. 

Case X. — Male, aged thirty years. A groAA’'th developed in the 
posterior part of the mucous membrane of the right cheek. At the 
end of three months it AA^as ulcerating and measured about one and 
a half inches in diameter. The skin, tongue, and jaAv bone AA^ere 
apparently not involved. 

Operation at Ncav York Skin and Cancer Hospital July 30, 1914. 
An incision Avas made from the angle of the mouth backAA^ard across 
the cheek. Skin flaps Avere dissected upAvard and doAAmAVard and 
mucous membrane AA^as incised one-fourth inch from the tumor, 
Avhich AA^as then dissected from the loAver jaAv and pterygoid muscles. 
The suture of skin Avas complete and that of the mucous membrane 
was carried out as far as possible. 

Pathological diagnosis by Dr. Barber: epithelioma, prickle-cell 

type. 

The wounds healed primarily but in three AA'^eeks there was an 
evident recurrence on the jaAV bone and September 8, 1914, an 
incision Avas made from the angle of the mouth dowuAvard and out- 
ward to the angle of the jaAV and then doAvnAvard along the sterno- 
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mastoid. A portion of skin OA'-erlying the tumor aa^rs excised, 
together AAdth the submaxillary glands, a portion of the parotid, 
the jaAA'^ bone from back of the canine tooth to the middle of the 
ascending ramus, and a A\dde area of mucous membrane, all being 
removed in one piece. 

Pathological diagnosis by Dr. Jessup: carcinoma of the loAA’er 
jaAV, immlAung the glands. 

Wound healed primarily except at the drain site, but there 
Avas a rapid recurrence AAnthin the mouth in the site of the preAuous 
operation. The patient Avas so troubled AAUth a foul discharge 
and a great deal of pain that six AA’^eeks later a large mass of tumor 
AS'^as cut out through the mouth and through the external Avound. 
Relief AA’^as only temporary, and three AA’^eeks later a AAuder excision 
Avas practised, including the upper portion of the loAver jaAV and 
pterygoid muscles, both of Avhich were badly infiltrated vdth the 
tumor. The pain and discharge A\^ere markedly relieved by the 
operation but in tAVo AA’^eeks the space gained Avas again filling 
Avith tumor tissue, and the patient died six months after the 
resection. 

Case XI. — Male, aged fifty-four years. A groAA^th in the region 
of the left tonsil, existing for a year, inArnh’^ed the tonsil, the anterior 
pillar, a part of the soft palate, and the mucous membrane betAv^een 
the upper and loAver jaAVS and that of the loAver jaAv as far forAvard 
as the second molar, and the adjacent portion of the floor of the 
mouth and side of the tongue. 

Operation at Ncav York Skin and Cancer Hospital July 21, 1914. 
An incision starting one and a half inches from the chin AA'^as 
extended backivard along the loAver jaAA”^ to the angle and doAvnAA’’ard 
along the sternomastoid muscle. Skin flaps AA’^ere dissected upAA’^ard 
and doAvmvard. The parotid gland and facial nerve AA’^ere exposed 
The dissection Avas continued across the cheek beloAA’' these struc- 
tures so as to saA'^e at least the upper branches of the facial. The 
jaAA'^ AA'^as cut through in front of the second molar and through 
the ascending ramus about one inch above the angle. An incision 
Avas made completely around the tumor in the mouth, and the 
AAdiole mass of excised tissue Avas remoA'-ed in one piece after division 
or the anterior branches of the external carotid and its terminal 
portions. The Avound Avas partially sutured and drained. 

Pathological diagnosis by Dr. Jessup; epithelioma, prickle-cell 
type. Hyperplasia of nodes. ' 

The patient had to be fed several days through a rubber tube, 
passed through his nose nearly to the stomach, as he could not 
SAvalloAAL His recoA’’ery aa’^rs rather sIoaa’^ on account of difiiculty in 
taking nourislunent. Seven AA'eeks after operation a piece of bone 
measuring one inch by one-half inch, dead and entirely loose, AA’^as 
pulled out through the mouth from the cut section of the ascending 
ramus. 
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Nine months after operation there was still a small sinus, but no 
evidence of recurrence (Fig. 7). 



Front view, moutli and eyes closed. Side view, mouth and eyes closed. 



Front view, mouth and eyes open. Side view, mouth and eyes open. 


7_ — Patient No., XI, six months after resection of two inches of the horizontal 
ramus and one inch of the ascending ramus for epithelioma of jaw, tonsil, and adja- 
cent parts. The whole pouch of mucous membrane between the cheek and tonsil, 
back of the jaws and which allows them to be separated, was excised. The resulting 
scar limits motion to an extent not seen after .the usual resection; but the range of 
motion has increased since the photograph was taken. 
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Case XII.— Male, aged fifty-five years. ^ The patient noticed a 
rough spot in the left cheek which gradually increased in prominence 
and later began to ulcerate. One year after it was first observed 
the growth measured three-quarters of an inch by one-half inch, 
being freely movable on the upper portion of the cheek, but glands 
were enlarged below the jaw. 

Operation at New York Skin and Cancer Hospital November 
13, 1913. A horizontal incision was made below the jaw and a 
second one from this upward across the cheek. The tumor with 
deeper tissues of the cheek down to the jaw bone, and a mass of 
fat and small hard glands frorn beneath the jaw were removed. The 
wound was sutured with drainage, and was slow in healing. 

Pathologist reported the growth in the cheek to be a prickle-cell 
epithelioma, while the glands from the neck showed only hyper- 
plasia. 

In May, 1914, the patient went to another doctor, who removed 
a gland from above his clavicle under a local anesthetic. 

In August, 1914, there was a recurrence in the posterior part 
of the alveolar process of the jaw and a hard area in front of the 
ear and another one above the left clavicle where the gland was 
removed. 

Second operation at New York Skin and Cancer Hospital, August 
13, 1914. Incisions from the angle of the mouth were carried back- 
ward curving upward and downward so as to include a part of 
the cheek and neck. The jaw bone was eut through behind the 
canine tooth and in the middle of the ascending ramus. Several 
branches of the carotid were ligated. The mucous membrane of 
the cheek and floor of the mouth were cut through at a good dis- 
tance from the tumor and the excised portion of the jaw with the 
tumor and glands attached to it were removed. The mucous 
membrane was sutured completely and the skin was sutured except 
for a distance of about an inch in the centre of the wound, where 
tension would have been too great. 

Pathological diagnosis by Dr. Jessup: epithelioma, prickle-cell 
type. 

Recurrence rapidly developed and a palliative operation was 
performed September 10, 1914. Through a transverse incision 
beneath the chin a small mass of glands with the surrounding fat, 
fascia, and muscle were excised. The wound healed primarily, 
but additional points of growth showed themselves in the region 
of the tonsil, in the floor of the mouth, in the cheek, and also in 
the neck in front of the mastoid process. 

The patient died five months after the resection. 

Case XHI. — ^Male, aged fifty-three j’^ears. The first s;)Tnptom 
was a soreness of the inner side of the right cheek. Five months 
later a carious tooth and a portion of the right lower jaw were 
removed from within the mouth. Soon after this the cheek and 
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jaw began to swell. Three months after this operation the mucous 
membrane covering tlie posterior half of the horizontal ramus, 
and a little of the ascending ramus of the right lower jaw, was the 



Front view, mouth and eyes closed. Side view, mouth and eyes closed. 



Front ^^■ew, mouth and eyes open. Side view, mouth and eyes open. 

Fig. 8. — Patient No. XIII, five months after removal of the right side of the lower 
jaw from the second bicuspid tooth to the articulation, for epithelioma of the cheek 
and jaw bone, invohdng the pteiygoid muscles. Paralysis of the mouth and eye 
has diminished somewhat, and function is constantly improving, but lateral deviation 
is still marked. 
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seat of a leukoplakia, in the centre of which there was a papillo- 
matous and ulcerating area. There were enlarged lymph glands 
in the region of the parotid, and about the bifurcation of the carotid. 
There was a small leukoplakia on the left lower jaw but no ulcera- 
tion nor papilloma. 

Operation at New York Skin and Cancer Hospital August 15, 
1914. The skin was dissected back by an incision starting from 
the lobe of the ear, following the posterior and lower edges of the 
lower jaw to about the middle of the horizontal ramus and then 
curving downward to the centre of the sternomastoid. The neck 
was freely dissected from the hyoid bone to the ear. The branches 
of the external carotid and the internal jugular were divided. The 
parotid gland was removed from behind forward, the muscles of 
the jaw being cut just below the malar bone and dissected down- 
ward before the mouth was opened. The mucous membrane was 
then cut through wide of the involved area, the jaw sawed behind 
the second bicupsid, disarticulated, and removed with the attached 
portions of tumor and other soft tissues. Hemorrhage was profuse, 
and in spite of clamps and ligation the patient lost considerable 
blood, and the upper portion of the wound had finally to be packed 
with gauze. The mucous membrane of the mouth was easily sutured 
and the skin was sutured excepting for the drain site. 

The patient made a good recovery, rapidly overcoming his opera- 
tive anemia. The wounds where sutured healed primarily with 
very little leakage from the mouth. 

Examination of the specimen showed the bone to be badly pene- 
trated and there was excessive involvement of the pterygoid muscles. 

Pathological diagnosis by Dr. Jessup: epithelioma, prickle-cell 
type. The enlarged lymph glands were hyperplastic only. 

Eight months after resection the patient was in good condition. 
There was no sign of recurrence externally or internally. A minute 
sinus persisted at the upper end of the external scar in front of the 
ear, and there was a narrow streak of leukoplakia about one-third 
of an inch long in the mucous membrane just behind the point 
where the jaw was sawed through (Fig. 8). 

Case XIV. — ^hlale, aged forty-three years. A dentist called the 
patient’s attention to a growth on the left lower jaw about the site 
I of the bicuspid teeth. Three weeks afterward it was a tumor with 
a mushroom shape, measuring about three-quarters of an inch in 
diameter. 

Operation at New York Skip and Cancer Hospital October 12, 
1914. The gro\Ni:h was removed together with a narrow margin of 
healthy mucous membrane. The corresponding portion of the 
alveolar process was chiseled away. 

Pathological diagnosis by Dr. Jessup: epulis, giant-cell sarcoma. 

Six months later the patient was examined and there was no 
swelling of the jaw nor any other sign of recurrence. 
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CERTAIN BIEDICAL ASPECTS OF RECURRENT MALIGNANT 

TUMORS. 

By James B. Herrick, M.D,, 

CHICAGO, 

It is frequently the experience of physicians to see a patient from 
whom a malignant growth has been removed long before, in whom 
recurrence has taken place, not at the site of operation, not in the 
shape of visible and palpable tumor masses in distant parts of the 
body, but with symptoms that resemble those of a so-called medical 
or internal disease as distinguished from the external or surgical, 
i e., operable affection. To such manifestation the term medical 
or non-surgical recurrence may be applied, though such a use of 
the term recurrence is open to criticism, because in the strict sense 
it is not a recurrence. The distant foci of tumor cells were already 
established at the time of operation, though dormant, but are now 
aroused into activity; or tumor cells slipped into the circulation 
during the manipulation of the operation and, lodging in distant 
parts, later as metastases, produce the symptoms to which refer- 
ence has been made. So, also, these are really borderland cases and 
not strictly medical. 

It is the purpose of this paper to call attention in a brief and 
practical manner to some of the very varied clinical manifestations 
of such recurrences as they might be met with in general practice. 
It is hoped that it may contain some helpful hints as to diagnosis. 

Four things are likely to stand in the way of the early and easy 
recognition of the presence of these so-called medical recurrences: 

(1) The fact that there is no recidivation at the site of operation; 

(2) that no tumor mass can be made out in other parts of the 
body; (3) the long duration of time that may have elapsed since 
the operation, during which time the patient has apparently been 
healthy, and (4) the fact that the symptoms are not those com- 
monly associated with tumor, but rather those of some other, 
often a so-called medical, condition. 

The first three stumbling-blocks to diagnosis should be easily 
avoided by remembering that they are by no means exceptional, 
and should not be given much weight in excluding the presence of 
neoplasm. The thoroughness with which surgeons today remove 
tumors, e. g., of the breast, makes recurrence in situ comparatively 
rare when an early diagnosis has made an early operation possible. 
A soft, pliable scar with no regional glandular involvement proves 
the concientious carefulness with which the surgeon has done his 
work, but does not exclude metastases elsewhere. And these 
metastases need not be large masses in order to produce symptoms. 
We are familiar with the large tumor in the abdomen that comes 
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after the removal of a sarcomatous testicle; or the indurated 
mass found in the pelvis on rectal or vaginal examination, which 
represents the recurrence after the operation for carcinoma of the 
uterus or rectum; or the enlarged liver that appears after the 
removal of a melanotic sarcoma of the eye or a cancerous pylorus. 
But failure to find such frankly neoplastic deposits should not cause 
us to rule out the presence of smaller and hidden ones. ■ Nor should 
a lapse of many months or even two or three years throw us off 
our guard and cause us to feel secure against return of malignant 
growth. Longer periods than this may elapse before there is 
evidence of metastatic activity. I have known eight j^ears to pass 
after the removal of a carcinomatous breast before the patient suc- 
cumbed to metastases which were evident only at autopsy. 

The fourth difficulty is one not so easily surmounted. At times 
it is only by careful exclusion of other diseases, or by patiently 
tracing some atypical symptom or sign to its malignant source, 
that a correct diagnosis is made. And often this diagnosis can be 
only a presumptive one. 

Some of these clinical features are worthy of special considera- 
tion. Among them are nervous symptoms, which may often 
accurately resemble those of other diseases. Thus pain in the 
lumbar, sacral, and gluteal region may readily pass for sciatica. 
It may, in fact, be genuinely sciatic in origin, a nodule pressing 
on this nerve or tumor cells invading the nerve sheath. At times, 
however, a careful examination will show a tenderness that is in 
the sacrum or the lumbar vertebrae, rather than in the nerve itself. 
It represents a bone metastasis, with perhaps pressure on the nerve 
roots as they leave the vertebral canal. One of the confusing 
features in some of these cases of severe lumbar and sciatic pains 
(and the same is true of Pott’s disease and the spondylitis of typhoid) 
is the fact that the patients often become “nervous,” sleepless, 
complaining, even hysterical, craving morphin, and the thought 
of the whole trouble being functional, a sort of railway-spine 
affair may be entertained. The true nature of the lesion may be 
revealed only when a pressure paraplegia supervenes. Neuralgic 
pains in other parts of the body, as in the intercostal nerves or 
in the scalp, may have their origin in deposits of tumor in bone. 
That certain tumors, as of the breast, thyroid, prostate, and adrenal, 
are prone to form metastatic deposits in bone is well known. No 
pain, therefore, occurring in a patient who has been operated upon 
for a malignant growth, and especially a growth in one of these 
organs, should be passed as due to simple neuralgia until careful 
search has been made to exclude bone metastases. At times an 
irregularity or swelling of the surface of the bone over the spot 
of tenderness will be helpful. The bone may crackle or fracture 
under even light pressure, as I have seen happen in the case of a 
rib. The roentgenogram may show focal changes in the bone and 
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myelocytes or other blood change may be suggestive of involvement 
of the marrow in disease. A somewhat confusing feature is the 
disappearance of pain over the site of a bone deposit and the ^''aria- 
tion in tenderness that may materially change from day to day. 
Perhaps variation in circulatory conditions may explain these 
changes ; and one may conceive of the tumor mass breaking through 
a surrounding shell of bone, the pain lessening as the pressure is 
relieved. Cerebral symptoms may be variable, e. g., symptoms 
of brain tumor from metastatic deposits. In one case, months 
after an amputation of the breast, in which local recurrence had 
taken place, a sudden plugging of the central artery of the retina 
occurred, presumably bj"- tumor cells. 

Another group of symptoms, often confusing, concerns the 
respiratory tract. Long after the operation a patient may be taken 
with a cough, and then develop what seems to be an ordinary 
bronchial catarrh. The cough persists, dyspnea appears, and there 
is some cyanosis. The sputum is scanty, or it may be mucus or 
blood-tinged. Rales, dry and moist, may be heard in various 
parts of the chest, and possibly here and there is made out an area 
of harsher respiration, or perhaps a spot of dulness. There is little 
or no fever as a rule. Dyspnea may increase and the respiration 
grow hurried. There is some loss in weight. It is necessary for 
one to see an autopsy on only one of these cases, with the lung 
riddled with small or larger tumor nodules, to be able to understand 
how the ■ condition resembles clinically miliary tuberculosis. Of 
course, larger masses may produce symptoms that are more clearly 
those of tumor. These larger tumors are more easily recognized, 
or at least suspected, from the predominance of pressure symp- 
toms. The Roentgen rays in both types of thoracic metastases 
may be of material help in diagnosis. 

Another metastatic phenomenon, often a late one, and often the 
first sign of failing health after the operation, is pleural effusion. 
Local pain with friction rub may clearly indicate involvement of 
the pleura; or dyspnea and dry cough may lead to an examination 
of the chest and a pleural cavity may be found to contain a large 
amount of fluid, no pain worthy of the patient’s notice having 
been complained of. At times pain, some fever, or rapidlj" develop- 
ing dyspnea will make the process resemble tubereulous pleurisy; 
or even a pneumonia may be thought of if bronchial breathing 
be detected in some part of the affected side. Rheumatic, tuber- 
culous, and traumatic origin for the pleural fluid, as well as the 
ordinary causes for hydrothorax, must be excluded as accurately 
as possible. Bloody fluid obtained by exploratory puncture, the 
fluid perhaps containing tumor cells or large multinucleated cells, 
with mitotic figures, and lacking the lymphoeytes and tubercle 
bacilli of tuberculous fluid, may be of material help. Often the 
fluid recurs even after repeated tappings that may be necessary 
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for the relief of pressure. At times it will disappear. Such a dis- 
appearance took place in a remarkable case which I saw of late 
metastases months after the removal of a malignant syncytioma. 
Sudden large pleural effusion with pain and some fever followed the 
carriage into the pleura of the tumor cells. These apparently 
gravitated to the bottom of the pleura, where a large growth devel- 
oped, invading the diaphragm and the lumbar vertebra, leading 
ultimately to paraplegia and death. No tumor mass was ever 
made out on physical examination during life, and no pelvic recur-' 
rence took place. The autopsy revealed the above chain of events. 

Pleural fluid, therefore, in one who even years before has had a 
malignant tumor removed should arouse the suspicion of pleural 
metastases, nor should the temporary disappearance of this fluid 
lead to a too confident quieting of this suspicion. 

Another remarkable phenomenon was seen in a young man of 
about twenty years, who consulted his physician for slight tem- 
perature, cough, and symptoms suggestive of incipient tuber- 
culosis. A sudden and severe hemoptysis occurred. The acute 
anemia was extreme and out of all proportion to the amount of' 
blood lost externally. Dyspnea was pronounced. The explanation 
was found in a hemopneumothorax. The lung had ruptured and 
a large amount of blood with air was in the pleural sac. Death 
from anemia seemed imminent, but after many days of delirium, 
prostration, and fever, due to the absorption of the blood, improve- 
ment occurred and the boy returned to his home. The explanation 
for this odd occurrence was found in a metastatic sarcoma of the 
lung. Five years before the boy’s thigh was amputated for sarcoma 
of the tibia. No local recurrence. A feiv months after the pulmon- 
ary accident just described the boy died with every evidence of 
thoracic tumor. I have seen another case of metastasis in the 
pleura with fluid long after amputation of the leg for sarcoma, and 
one after removal of the testicle. 

Just as a pleurisy, especially an afebrile pleurisy, should in these 
patients arouse a suspicion of the localization of secondary tumors 
in that tissue, so an otherwise unexplained ascites should lead to a 
careful examination for proof of the malignant origin of the abdom- 
inal fluid from direct involvement of the peritoneum or pressure 
on the larger trunks of the portal vein.. Bloody or chylous fluid 
may be significant. 

Personally, I have never seen clinical symptoms from involvement 
of the heart by tumor metastases following operation, though at 
autopsy symptomless nodules in the myocardium or pericardium 
are occasionally met with. Nor have I noticed clinically symptoms 
that could be referred to metastases in the kidney._ 

One type of disease due to these metastases is characterized 
chiefly by severe anemia and marasmus. Tliis I have seen_ in a 
recurrence after removal of carcinoma of the breast. In this in- 
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stance sj'mptoins like diabetes insipidus Avere present for many 
weeks. While autopsy of the body showed numerous nodules, the 
brain was not examined. Perhaps here was the tumor that in- 
duced the polyuria, by pressure on the hypophysis. In another 
case a profound anemia much resembling pernicious anemia came 
on months after an operation for carcinoma of the penis. 

Occasionally there is reluctance to accept a diagnosis of post- 
operative metastasis, because a nodule appearing after the opera- 
tion in some distant part of the body has for a long time remained 
stationary in size, or has even at times seemed smaller. This should 
not, of course, rule out a malignant growth. The glands in the 
neck that are secondarily carcinomatous, as with primary cancer 
of the stomach, do not, of necessity, grow rapidly. I have seen a 
carcinomatous gland in the left side of the neck remain the size 
of a hickory-nut for a year, its first appearance being a few months 
after the removal of a breast for carcinoma. This patient had 
also carcinoma of the A^ertebra, Avith later paraplegia. 

EAmry physician knoAvs the danger there is in asking a patient 
Avhat in the laAV courts are called leading questions. Unconsciously 
we may suggest answers to such a patient, or lead the history 
aAvay from facts that Avould otherwise be clearly brought out by 
the patient’s unguided recital of the history. But there are times 
when direct questioning is necessary and where it must be pressed. 
We know how a patient Avho fears tuberculosis will dodge and evade 
a direct ansAver that seems to him incriminating. One must often 
push the questions and insist upon definite ansAvers. 

Similarly, unless direct questioning is resorted to, one may 
sometimes fail to learn of the preAdous. operation; the patient may 
forget to speak about it, or regard it as insignificant, or may be 
purposely concealing the fact. EAmn the physician may at times 
be inclined to underestimate the importance, from a diagnostic 
point of vicAv, of the remoA'^al of a seemingly insignificant pigmented 
mole,. or a “polypus” from the neck of the uterus. And the patient 
maj’’ haA'e been giA^en to understand that the tumor AA^as innocent, 
though a telephone conA^ersation Avith the surgeon AAdio operated, or 
a reference to hospital records, might reAmal the malignant char- 
acter of the growth. A fear of learning the serious nature of the 
illness may induce a patient purposely to make false or misleading 
statements regarding previous operations, or to conceal the scars 
of these from the eye of the examining physician. I Avell remember 
a case of left-sided pleural effusion in a AAmman AAdiose left breast 
had been remoA^ed some time before for carcinoma. The careful 
doctor had made several examinations of the chest, but through 
seeming modesty, as became a maiden lady of fifty, the clothing 
Avas on the occasion of these examinations ahvays deftly arranged 
by the patient so that the scar of tlie operation AA'as coA-ered. Great 
AA as the surprise and embarrassment of the doctor as this scar 
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came into view when, at the consultation, in response to insistent 
requests, the clothing was removed from the chest. The clue to 
the nature of the pleural effusion was evident. The possibility 
that a scar may mean the previous removal of a malignant growth 
should always be taken into consideration, whether such scar be 
on the lip-, the scrotum, cervix uteri, the breast — in fact, anywhere. 
An absent eyeball has more than once led to the diagnosis of mel- 
anotic sarcoma of the liver. 

In conclusion it may not be amiss, after having referred so often 
to the necessity of a thorough examination of these patients in whom 
there are obscure postoperative manifestations of malignant tumors, 
to call attention to the importance of such investigation before 
operation. A thorough exploration of the pelvis per vaginam and 
per rectum would sometimes ward off the useless operation for 
carcinoma of the stomach or breast. Secondary peritoneal tumors, 
as is well known, may sometimes plainly be made out on rectal 
examination. Such examination may readily be omitted when 
there are no pelvic symptoms, and when a palpable tumor of the 
stomach invites to operation. Unless obstructive or other urgent 
indications point to removal of the primary growth the detection of 
secondary deposits will contraindicate the operation. In three cases 
of hypernephroma I have seen operative removal of the kidney 
vetoed, once because of a secondary tumor in the brain, another 
time because of secondary deposits in the lung, and in a third 
case, the deciding voice being that of the late Christian Fenger, 
because edema of the leg made growth into the vena cava probable, 
and autopsy showed this to be the case. In a recent case secondary 
tumors in the lung decide^ against removal of a carcinomatous 
tongue. Percussion, auscultation, and the Roentgen rays all clearly 
showed the invasion of the chest. Such a warning as this may seem 
uncalled for. But clinical experience has made me feel that it 
may not be out of place to speak of these things, for it is often the 
well-known and commonplace that is forgotten, and that from 
time to time needs to be brought back to our attention. 


VALUE OF RADIUM, SUPPLEMENTED BY CROSS-FIRE 
ROENTGEN RAYS, IN TREATMENT OF MALIGNANCY.^ 

By Russell H. Boggs, M.D., 

HOENTGENOLOGIST, ALLEGHENY GENERAL HOSPITAL; DERMATOLOGIST AND ROENTGEN- 
OLOGIST, PITTSBURGH, COLUMBIA, AND BT. FRANCIS HOSPITALS, 
PITTSBURGH, PENNSYLVANIA. 

Much discussion has taken place in regard to the comparative 
value of radium, mesothorium, and the Roentgen rays in the 

‘Read before the Allegheny County Medical Society, January 19, 1915. 
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treatment of malignancy, but in view of the present knowledp of 
radio-active substances and the Roentgen rays, it is impossible to 
advocate the extended use of one to the exclusion of the other. 
Each agent has its place. Both forms of radiation have wide ranges 
of usefulness which differ under certain conditions and in adapta- 
bility to parts affected. When the gamma rays of radium are filtered 
from the alpha and beta it is found that they conformed in most 
respects to that of the Boentgen rays. During the past few years 
physicists have proved that both the Roentgen rays and the gamma 
rays are ether impulses identical in nature, differing only in wave 
length and power of penetration. 

While today we are using Roentgen rays of much greater pene- 
trating power and filtering out the lower inefficient rays, we must 
use different apparatus before we can produce rays with as great 
penetrating power as the highest gamma rays of radio-active sub- 
stances. Many claim that the highest rays are unnecessary and 
have no therapeutic effect. This is a question still unsettled, 
Dessauer, of Erankfort, Germany, has constructed an apparatus 
which he claims produces rays which are, by every physical and 
biological test, identical with the gamma rays. He was to demon- 
strate this at the last meeting of the American Roentgen Ray 
Society in Cleveland, but, on account of the European War, was 
unable to be present. 

The new tube invented by Coolidge, and used in many labor- 
atories during the past year, marks a great advance because it 
provides much more uniform radiation which is essential in deep 
therapy. Coolidge is experimenting Avith a ray of much greater 
penetrating power than anything known except that produced by 
Dessauer, but has not placed this tube on the market. In a letter 
which I received from him recently he stated he would soon have 
this tube perfected by which any degree of penetration can be 
obtained. 

With our present apparatus the therapeutic effects with the 
highest filtered Roentgen rays closely approach those of radium. 
There is no question that heavy doses of the filtered rays extending 
over not too long a period aauII cause the healing or disappearances 
of many malignant conditions which were unaffected by the in- 
efficient treatment given a few years ago. After selecting the case, 
success or failure is rather a matter of technique, whether using 
radium or the Roentgen rays. 

Both radium and the Roentgen rays as they are now understood 
have a different place in medicine and surgery than they had a 
few years ago. Those using radium had only small quantities, 
and often it was not of good quality, and the operators knew little 
or nothing about the necessity of filtering out the soft rays which 
did not penetrate, but which really predominated and acted as a 
caustic on the superficial tissues, nor did they understand much 
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about secondary radiation. The same was true with those using 
the Roentgen rays. Any kind of a vacuum tube was used,- no 
filters were employed, and usually the rays were directed in one 
direction toward the growth instead of using the present cross- 
firing methods, and with the tube placed at any distance regardless 
of the intensity without any instruments being used to measure 
the dosage. 

There has been some rivalry between those using radium and 
the Roentgen rays, and as fast as one progressed the cfl’orts of the 
other party to overtake its rival became more active. The in- 
efficient Roentgen-ray work done in the early days and that which 
is being done at the present time by many accounts for some of the 
radium advocates making statements that there is no comparison 
in results between those produced bj*^ radium and the Roentgen raj^s. 
Many radium enthusiasts who are just beginning are making, 
extravagant claims for radioactive substances because they have 
seen a few brilliant results for the first time, and they might be 
compared to the early Roentgen-ray extremists. Radium is an 
extremely valuable agent in the radiotherapeutic field, and extrava- 
gant and unwarranted claims will do much to hinder the avdancc- 
ment of this branch of medicine. It can readily be seen that many 
physicians are judging both agents wrongly by the work being done 
by unqualified operators. 

The experienced radiotherapeutists are the ones to whom we 
must still look for true information, rather than in books and the 
many periodicals lately published. The field of radiotherapy, 
meaning treatment by both radium and the Roentgen rays, is at 
present a kind of no one’s ground and is suffering from incursions 
from every province of medicine and owning definite allegiance to 
none. 

In treating a case either by radium, mesothorium, or the Roentgen 
rays we must always face a series of problems. Given a case with 
a certain lesion, its position, extent, its susceptibility to the influence 
to this or that radiation, when we must determine the agent or 
agents to use. The duration and method of application can be 
varied almost to infinity. This enables us to realize how rich radio- 
therapy should be in its results when properly selected and employed. 
In this connection let me quote several paragraphs from Dr. Francis 
Hernaman- Johnson in tire October number of the Archives of the 
Roentgen Ray: 

“It is, at any rate, certain that in cancer the therapeutic effects 
of hard filtered Roentgen rays closely approach those of radium. 
On the other hand, a wide gap yawns between the Roentgen-ray 
results of today and even those of a few years ago. A claim often 
set forth in papers and books on radium therapy is that rodent 
ulcers have been cured by radium after months of Roentgen-ray 
treatment had proved ineflective. My own experience would 
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lead me to believe that sharp doses of filtered Roentgen rays 
extended over a period not exceeding one month will cause the 
healing of any rodent ulcer which is amenable to radioactive 
substance in any form. . . . The employment of rays which 
are too soft, or those of insuffieient doses extending over a long 
period, does positive harm. If, however, the mischief is not too 
far advanced a few large applications of filtered Roentgen rays 
may cause healing, just as effectively as gamma rays.” 

In speaking of postoperative treatment Dr. Hernaman- Johnson 
describes the form of radiation in the following words; “An ap- 
proximately uniform dosage throughout the whole of the suspected 
area is, therefore, the ideal to be aimed at. For the complete 
realization of this ideal two things are necessary; (1) rays so 
penetrating that they will pass right through the body with the loss 
of only a small fraction of their value, and (2) a parallel beam of such 
rays so that they shall not lose energy by spreading. Gamma rays 
fulfil the first condition. They will pass tlrrough 60 cm. of tissue 
before losing half their original intensity; but, to satisfy the second 
requirement, it would be necessary to suspend the tube some twenty 
inches from the skin, a procedure which would render useless even 
so large a quantity as 1000 mg. of radium salt. Hard Roentgen 
rays, on the other hand, though they fall to half value when they 
have penetrated about 10 cm. into the body, can be produced in 
any desired amount, so that what is to all intents and purposes 
a parallel beam may be played upon selected areas. Existing 
Roentgen therapy thus approaches much more nearly the require- 
ments of prophylaxis than treatment by radium.” 

Then Dr. Hernaman-Johnson continues: “One of the great 
advantages claimed for radium over Roentgen therapy is that a 
tube of the radioactive substance may be buried within a cancerous 
tumor. In accordance with the law of inverse squares, the activity 
of such a tube diminishes rapidly toward the outer parts of the 
grondh; so that the risk, on the one hand, of not killing outlying 
cancer cells, and, on the other, of seriouslj'" injuring healthy tissues, 
is one to be very carefully considered. 

A study of the literature of radium therapy in cancer shows that 
both these happenings are not remote contingencies, but have 
actually, in numerous cases, been the cause of failure. If all tumors 
were perfect spheres it might be possible to calculate the exact 
quantity of radium required; but, unfortunately, cancer masses 
fail to conform to any of the figures with which we are familiar in 
text-books of plane and solid geometry. The recently introduced 
treatment by radioactive needles is open to the same objections, 
though in less degree. The only safe method, as in uterine cancer 
is to avoid huge doses, and to supplement the action of the radium 
tube by Roentgen-ray cross-fire outside.” 

hinny observers who have used both agents extensively agree 
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with Dr. Hernam an- Johnson, whose conclusions quoted are so 
clearly stated. 

Every radiotherapeutist knows that the beam of rays given off 
from a Roentgen bulb or a radium tube is a mixture of heterogeneous 
rays, and that it is only by filtering and increasing the distanee 
between the source of radiation that we can approach anything like a 
homogeneous ray. Then if we have homogeneous radiation we must 
not neglect the diminution of the distal dose by absorption by the 
tissues. There is always a difference between the proximal and 
distal dose. In using proper filtered radiation it has been estimated 
that each centimeter of tissue absorbs from 5 to 10 per cent, of 
radiation; so it can be readily seen that the deeper the growth is 
situated the more cross-firing with any form of radiation is necessary. 

Dessauer considers that it would be necessary to have a radium 
tube containing 5 grams of radium when properly filtered and placed 
at the proper distance to give off a homogeneous ray equal to a 
bulb placed at the proper distance and properly filtered. No one 
has this amount or is it obtainable. This explains why most of 
the European workers who have had the best results in the treat- 
ment of malignancy long ago realized the importance of using the 
Roentgen rays from outside as an adjunct, and administering it 
through as many ports of entry as possible. In many places in the 
treatment of uterine cancer they used over forty ports of entry. 
This is a radical change from the technique that was used when the 
first cases of uterine cancer were treated by Roentgenotherapy 
years ago when little more than superficial or skin effect were 
produced. The treatment was given with an unshielded tube placed 
anteriorly to the abdomen the same as when making a radiogram. 

It is generally accepted that equally good results can be secured 
by the use of radium or the Roentgen rays in the treatment of 
external epitheliomas, but, as a rule, most epitheliomas are treated 
by the Roentgen rays. It means nothing when some enthusiastic 
advocate of either the Roentgen rays or radium states that there is 
no doubt that one agent has been effective, whereas the other 
completely failed. Most likely the one applying the agent failed to 
recognize the limitations of his therapeutic agent, but when the 
epithelioma is situated on mucous membranes in cavities, radio- 
active substances will usually effect a cure unless too far advanced. 
Here radium always should have the preference. I believe no time 
should be lost in treating every case by radium as soon as diagnosed. 
The Roentgen rays should not be used through a speculum, thus 
losing valuable time if radium is available. I see so many patients ^ 
coming late where the physician or siugeon had made an early 
diagnosis, and not knowing the value of radium, giving treatment by 
some other means when the lesion was situated so that it was 
inaccessible to any other form of treatment. Leukoplakia is a 
condition which can be cured by a few applications of radium or 



BOGGS : VALUE OF RADIUM IN TREATMENT OF IMALTGNANGY 35 

mesothorium and responds so unsatisfactory to any other thera- 
peutic method. If left untreated the liability to ultimate malignant 
change must always be remembered. The stage at which an 
epithelioma situated on a mucous membrane is diagnosed and 
treated determines the prognosis more than any other malignant 
condition. 

In carcinoma of the mouth, throat, rectum, or vagina the radio- 
active substance can be placed within the lumen of the organ or 
in close proximity to the growth, and, I believe, is superior to the 
Roentgen rays as far as the local treatment is concerned. But 
in all these cases— particularly if the disease is advanced and the 
lymphatics involved— the Roentgenrays are superiorto any quantity 
of radium anyone has used up to the present time for the treatment 
of lymphatic glands. It must also be remembered that these high 
penetrating rays, given in great quantities and properly filtered, 
not only effect the adjacent lymphatic glands but also have a 
marked effect on the local tumor. In other words, it seems that the 
treatment is not complete if the radium is used locally unless it is 
followed for a certain length of time by Roentgenotherapy. Radium 
might be compared to surgery in its action on the local tumor. 
The great advantage of the combined treatment is thus self- 
evident. Some inoperable cases of carcinoma which have not been 
cured have been improved to such a degree that a subsequent 
operation could be performed. No matter how rare these cases 
may be, every case should at least have this amount of palliation. 
It is certainly true that the diagnosis of an inoperable malignant 
growth should not be equivalent to a death warrant to the patient. 
Postoperative treatment carried out in this manner would undoubt- 
edly increase the number of permanent cures. If radiotherapy 
could change the percentage of cures in only a small percentage of 
the cases it is more than justified. It would seem that this is not 
advising too much when some noted German gynecologists advise 
radiation as the only method of treatment of operable cases of cancer. 

Besides using radium in cavities I have been applying after 
operation a tube of radium in the axilla whenever it is possible, 
because it is often difficult or almost impossible in some cases for the 
patient to raise the arm sufficiently to give the desired amount of 
Roentgen treatment. Otherwise the results with modern Roentgen 
treatment are so good that, as far as external treatment is con- 
cerned, it seems radium has no advantage. When Roentgen rays 
are given prophylactically early, local recurrences are rarely seen. 
The great drawback is that the patients come to operation too late 
when deep metastasis has taken place. It is not enough in many cases 
to ray the axilla, the root of the neck, chest wall, and mediastinum, 
but the stomach and ovaries should receive attention. In order to 
liave the best results the patients should not only come early but 
the Ij'mphatics must receive radiation as uniformly as possible. 
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In an article on “ Carcinosis of the Bone, Secondary to a Growth 
in some Epithelial Organ. j mentioned the frequency of bone 
metastasis, and that it took place late, from three to five years 
after the cases Avere seen, and usually in the scirrhous tjqie of 
carcinoma. 

Limacher, Avho studied metastasis in mammary carcinoma, 
found the bones involved in about 14 per cent, of the cases. This 
shows the necessity of raying the cases thoroughly and early after 
operation, by the most efficient method possible. 

In conclusion, the success of radium therapy in the treatment of 
malignancy is attained chieflj^ in those cases in whicli tlie radioactive 
substance is brought into contact with the growth, either in or on it, 
Avithout an intervening layer of healthy tissue, and in which the 
thickness of the tumor does not exceed 4 cm. It is preferable to 
use the hard Roentgen rays for all deep-seated groAvths in AAdiich 
there is an intervening layer of healthy tissue. Radium gives the 
best results AAffien it is brought in contact AA'ith the groAvth and 
supplemented by the Roentgen rays from outside by the cross-fire 
method. It is necessary for the operator to know’^ the relative 
value of radium and the Roentgen rays AAffien combining these two 
agents. 


BLOOD TRANSFUSION: INDICATIONS; RESULTS; GENERAL 

MANAGEMENT.! 

By R. Ori'ENBERG, M.D., 

AND 

E. Libman, M.D., 

NEW YORK: cirr, 

(From the Mount Sinai Hospital, Now York.) 

Blood transfusion, until recently, Avas expected to be- a cure- 
all, and Avas tried in almost CA'^ery kind of desperate condition. 
As the result of a large amount of AAmrk done since Crile’s intro- 
duction of a successful technic for direct blood transfusion, - 
the real indications for transfusion have become better under- 
stood and more sharply defined. Crile’s statement of the indica- 
tions haA^e, for the most part, remained valid, but subsequent 


= New York Med. Jour., December 2, 1911. 

» A'^arious parts of this paper were presented at a stated meeting of tlie jSew YoiK 
Academy of Medicine, December 17. 1914, and at the meeting of the Association of 

American Physicians, May n, 191.5. _ 

= Canada Lancet, 1906-07, xl, 1057; Ann. Surg., 1907, xlvi, 420. 
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experience has altered our views in regard to many of them. In 
particular the indications for transfusion have been extended by 
two facts: transfusion has become safe, and transfusion has become 
a much less serious procedure for both patient and donor. Clinical 
experience has shown that the tests for agglutination and hemolysis 
between blood of donor and of patient are reliable/ and except in 
the relatively uncommon emergency case in which there is not 
time to do these tests, we now approach a transfusion with 
absolutely no fear of this lurking danger. The danger of ex- 
cessive transfusion (of which two instances occurred among the 
earlier of our cases) can be easily avoided — for direct transfusion 
by a simple method of calculation introduced by us,^ and for 
indirect transfusion by accurate measurement of an amount of 
blood predetermined by such a calculation. The simplifications 
of technic, and especially the introduction of a good method of 
syringe transfusion by Lindeman,® have made transfusion a pro- 
cedure which involves little trauma or pain, and which can be 
repeated on the same patient -as often as desired. As a result of 
all this the tendency is more and more to use transfusion not as 
a means of last resort but as an ordinary- therapeutic measure. 

In the present paper we have made a clinical study of 212 blood 
transfusions in 189 cases which we have had the opportunity of 
observing either in the hospital or in private practice. These trans- 
fusions were done by a number of different surgeons, and for a 
great variety of different conditions.® In many of the cases the 
indications had been established by previous work: on the other 
hand some of the transfusions were practically exjierimental. 
Of these, some were successful and others, in the light of the 
experience thus gained were cases in which even under the best 
possible conditions little or nothing can be expected from trans- 
fusion. 

We shall refer only incidentally to the now rapidly growing 
literature, as we believe that more will be gained by presenting our 
own conclusions fully and leaving it to the reader to compare them 
with those of others. 

AVe shall first briefly summarize the general results of all the 
transfusions (Part I) and shall then discuss in detail the results in 
each of the conditions for which transfusion was done (Part II); 
and finally (Part III) we shall discuss certain details concerning the 
general management of transfusions. 

= Otteiiberg and Kaliski, Jour. Ainer. Med. Assoc., 1913, l.xi, 213S. 

< Libmnn and Ottenberg, Jour. Amer. Med. Assoc., 1914, l.\x, 704. 

‘Amor. Jour. Dis. Child., 1913, vi, 2S; New York Med. Rec., 1912, lx.x.xi, 979. 

‘ Wo wisli to thank the members of the Attending StafT of the Hospital for their 
generosity m permitting us to utilize the records of the cases that we studied in their 
services. We arc also under obligations to manj' phy.sicians whoso private east's 
wo followed with them. 
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Part I. 

GENERAL SUMMARY OF RESULTS. 

One occasionally hears the opinion put forward that transfusion 
after all has not turned out to be a useful procedure, that there are 
few cases in which it .really does good, and that it will probably be 
dropped again just as it was thirty years ago after the wave of 
enthusiasm for it followifig the Franco-Prussiari War. For this 
reason we present the following general summary of the successes 
and failures in the 189 cases which we have seen. The proportion 
of successful results in the future will undoubtedly be far greater 
than in the past, not only because of recent technical improvements 
but because the indications will be more definitely known and the 
discrediting transfusions in hopeless cases, in which transfusions can 
not possibly be of avail, will not occur. The cases are subdivided 
according to the following scheme;- 

I. Successful cases. 

1. Cases in which the prognosis was extremely bad, and 

transfusion saved life. 

(a) Cases which subsequently completely recovered, 
(by Cases in which the original underlying disease 
continued, 

2. Cases which recovered but in which the prognosis before 

transfusion was not desperate. 

II. Unsuccessful cases. 

1. Cases in which there was temporary improvement fol- 

lowing transfusion, with death later from continuation 
of the original disease. 

2. Cases which died of some disease necessarily fatal and in 

which transfusion could not have been expected to do 
much good, 

3. Cases in which transfusion did little or no good, although 

from the nature of the disease a good result might 
have been possible. 

I, Successful Cases. 1. Cases in Which Transj^ision Saved 
Life. There are 42 cases of this kind— that is to say, cases which 
almost undoubtedly would have died in a short time if transfusion 
had not been done. Of these, 29 subsequently recovered entirely 
and were discharged well or have continued under observation up 
to the present time; 13 were saved from immediate death but have 
continued to suffer from some chronic condition which could not 
have been cured by transfusion (pernicious -anemia, leukemia, etc.). 

(a) Cases Which Ultimately Recovered. Almost all the 29 cases 
which were rescued from immediate death were cases^ of hemor- 
rhage. There were 9 cases of gastric or duodenal ulcer with extreme 
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hernorrhflge; 3 cases of hereditary liemopliiliaj 3 cases of ectopic 
pregnancy; 7 cases of hemorrhagic diathesis; 1 case of sloughing 
uterine fibroid with hemorrhage; 1 case of cholemic hemorrhage; 

1 case of hemorrhage after a kidney operation; 1 case of illuminating 
gas and morphine poisoning; 1 case of typhoid hemorrhage. 

(b) Cases in Which Life was Saved by Transfusion, but in Which 
the Underlying Disease Contimied, or Which Ultimately Left the 
Hospital in Greatly Improved Conditioner Are Still under Observation. 
These 13 cases include 6 patients with pernicious anemia who 
lived for long periods after apparently life-saving transfusions; 

2 cases of cancer in which persistent hemorrhages stopped; 1 
case of hemorrhagic diathesis with grave anemia, who left the 
hospital in improved condition against advice; 1 patient with a 
tumor of the spleen and grave anemia of unknown origin and 1 
case of chronic leukemia. 

The cases, then, in which transfusion was apparently life-saving 
fall under four main headings : 

Acute anemia from hemorrhage. 

Hemorrhagic diathesis, whether hereditary or acquired. 

Grave chronic anemias. 

Poisoning. 

2. Cases Cured or Greatly Benefited, Not in Desperate Condition 
at Time of Transfusion. There were 43 cases in which transfusion 
Avas not an emergency measure but was performed on patients whose 
general condition had been seriously impaired by chronic disease. 
Most of these patients ultimately made complete recoveries, others 
continued to suffer from the chronic illness. In all the cases there 
was great improvement following the transfusion. 

There were among these, 3 cases of gastric or duodenal ulcer 
Avhich had repeated hemorrhages but were not in desperate con- 
dition at the time of transfusion. Undoubtedly recovery in these 
cases was greatly hastened by transfusion. The same may be said 
of 2 cases of dysentery with marked anemia. In this group also 
were 9 cases of pernicious anemia with marked remissions; 3 of. 
the cases were instances of severe infection from osteomyelitis, in 
Avliich the increased strength given by transfusion undoubtedly 
brought about the ultimate recovery; 9 were cases of malignant 
disease vdiich were greatly benefited by the transfusion, 3 of them 
undergoing subsequent radical operations. 

Of the 189 transfusion cases, then, 85 (or 45 per cent.) Avere suc- 
cessful in that the condition of the patient Avas greatly improved, 
and 42 of these (or 22 per cent, of the Avhole number) were life- 
sa\'’ing. 

II. Unsuccessful Cases. There were altogether 104 cases 
in Avhich transfusion did no good or in which the continuation of 
the original disease caused death. (This is exclush^e of a fcAv early 
cases, not enumerated in the present series, in AA'hich the operation 
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of transfusion itself was not successful, i. e., no blood, or very little 
passed from donor to patient.) 

1. There is a first group of 28 cases which improved for a short 
time but died subsequently from continuation of the original disease. 
These included a considerable variety of diseases, chief among 
which were malignant tumors, pernicious anemia, subacute strep- 
tococcus endocarditis, dysentery, typhoid fever, and pyogenic 
infections. These were all cases which lived from several days to 
one and a half years after transfusion. 

2. The second group of the cases which died consisted of 23 cases 
of some disease of itself so grave that transfusion could not have 
been expected to do much good, and was only resorted to as a des- 
perate hope. These included cases of acute lymphatic leukemia 
(3 cases), typhoid perforation (1 ease), brain tumor (1 case), dia- 
betic coma (3 cases), uremia (1 case), hemorrhagic diphtheria (1 
case). 

3. The third group of fatal cases consisted of 23 patients in whom 
transfusion might have been expected to be beneficial, but actually 
did little or no good. Of these the most disappointing were 4 cases 
of postoperative shock and 6 cases of pathological hemorrhage 
(including 4 of cholemia and 2 of purpura hemorrhagica). In these 
instances, contrary to expectation, the hemorrhages were not 
influenced by transfusion. There were also 3 cases of hemorrhage 
in typhoid fever. 

Finally, there were 2 cases (1 of pernicious anemia and 1 of sub- 
acute streptococcus endocarditis) in which the unfavorable out- 
•come was hastened by transfusion of excessive amounts of blood 
and 3 cases in which tbe fatal result was probably due to transfusion 
of incompatible (agglutinative and hemolytic) blood. 


Part II. 

SPECIAL INDICATIONS. 

These are subdivided according to the following scheme: 

I. Transfusions for simple hemorrhage. 

1. Gastric and duodenal ulcer. 

2. Dysentery. 

3. Typhoid hemorrhage. 

4. Ectopic pregnancy. 

II. Transfusions in connection with surgical operations. 

1. Preliminary to operation. 

2. For postoperative hemorrhage. 

3. For shock. 



41 


OTTENBERG, LIBMAN: BLOOD TK/VNSFUSION 

III. Transfusions for the cure of hemorrhagic conditions. 

1. l\irpura hemorrhagica. 

2. Hemophilia. 

3. Hemorrhages secondary to 

(a) Blood diseases. 

(b) Severe infections. 

(c) Jaundice (cholemia). 

IV. Transfusions for blood diseases. 

] . Pernicious anemia. 

2. Leukemia. 

V. Transfusion for infections. 

1. Infections Avith pyogenic organisms. 

2. Subacute streptococcus endocarditis. 

VI. Transfusions for intoxications. 

1. Acute poisoning. 

2. Diabetic coma. 

VII. Transfusions for debilitated conditions. 

1. Cancer. 

2. Malnutrition. 

3. Simple anemia. 

. I. Te.\nsfusions for Simple Hemorrhage. 1. Gastric and 
Duodenal Ulcer. There Avere altogether 14 cases of gastric or duo- 
denal ulcer transfused. Almost all of these Avere in desperate con- 
dition at the time the transfusion Avas done; 12 of the 14 recoA^’ered. 
The 2 deaths occurred not from a continuance of the hemorrhage but 
from peritonitis and other complications folloAAung the laparotomy. 
Of the 12 cases AAdiich recoA’-ered, 4 AA^ere cases of duodenal and 8 
of gastric ulcer. In all the cases there AA^as a scA'^ere anemia, and 
actual hemorrhage Avas still going on at the time of the transfusion. 

The hemorrhage in these cases aa^us slight at the time, probably 
due to exsanguination, and the transfusion seemed to exert a bene- 
ficial eft’cct on the hemorrhage itself. 

Of the 2 cases AA'hich died, 1 AA-^as a case of duodenal ulcer, 1 a 
case of multiple gastric ulcers comjilicatcd by a cholecystitis; 1 
of these cases continued to bleed after the transfusion. Death in 
this case AA'as not due to the bleeding, hoAVCAmr, AA'hich AA^as rela- 
tively slight, but to a general peritonitis folloAving pylorectomy. 

The results in the gastric and duodenal ulcers shoAV that Hans- 
fusion exerts an exceedingly faAmrable effect on hemorrhage. It 
should be said that the tAAm fatalities in ulcer cases AA^ere among 
the three operated cases, but that in these three cases the operation 
had to be performed for other indications than hemorrhage. 

There Avere 4 additional cases of scAmre gastro-intestinal hemor- 
rhage not included in the list of gastric ulcers. Only 1 of these 
recovered. One Avas a patient aa'Iio had been suffering from a chronic 
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anemia with a large spleen for a year or more, and who suddenly 
had a profuse gastric hemorrhage. A large transfusion was done, 
but the hemorrhage continued and the patient died Avithin twelve 
hours. It seems likely that the hemorrhage may have been due to 
thrombosis of the splenic vein. Another was a case of profuse 
gastric hemorrhage secondary to cirrhosis of the liver; this case 
recovered. The third Avas a fatal case of postoperative gastric 
hemorrhage folloAving extirpation of the rectum for carcinoma; 
and the fourth, a case of hemorrhage from a careinoma of the 
stomach in which the patient died after a subsequent operation. 

It is a striking fact that in almost all the cases of gastric or duo- 
denal ulcer the hemorrhages stopped after transfusion. At first 
there was considerable hesitation about transfusing these cases 
during active hemorrhage on account of the danger of raising the 
blood-pressure and thus increasing the hemorrhage. This danger 
undoubtedly does exist, and because of it we Avould warn against 
transfusion in acute first hemorrhages (except for the purpose of 
saAong the patient from immediate exsanguination).'^ The cases in 
loliich transfxision seems actually to check hemorrhage are those of 
repeated or prolonged bleeding. In these cases (as anyone AAdio has 
tested the coagulation time of many patients has obserA’^ed) the 
coagulation time of the blood is normal or even shortened, but the 
clots are of a flabby nature, different from the firm tough clots of 
chronic anemias. It seems likely that these soft clots form imper- 
fect thrombi and thus the mere prolongation of a hemorrhage causes 
a vicious circle and tends toAvard its further prolongation. Trans- 
fusion checks the hemorrhage by supplying blood which can form 
normal thrombi. 

The same explanation of the hemorrhage-checking effect of 
transfusion applies, of course, not only to gastro-intestinal, but to 
other forms of prolonged hemorrhage, and partly to the hemor- 
rhagic diatheses. 

2. Dysentery. There Avere transfusions in 6 cases of severe dysen- 
tery. These patients were all profoundly anemic, due not only to 
hemorrhage, but to nutritional disturbance. In all the cases the 
immediate results of the transfusions Avere very good, but in 4 
of the 6, the intestinal disturbance continued and the patients 
ultimately died. In one of the patients the’ dysentery finally 
yielded to treatment and recovery ensued. In 1 the general 
condition was bettered, but the patient has continued to suffer 
from intestinal symptoms. 

In severe dysentery, then, transfusion is Avorth trying as a tem- 
porizing measure. 

3. Typhoid Fever. As the chief indication for transfusion in 
typhoid fcA'er is usually hemorrhage, all the cases of typhoid fever 

■ Repeated small transfusions clone by the newer methods would, however, be 
applicable (see Addendum). 
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will be summarized here. There were nine transfusions in 7 cases 
of typhoid fever. Of the 7 patients, all in the most desperate pos- 
sible condition, 2 ultimately recovered. One of the fatal cases 
should perhaps be excluded, as it was a case of intestinal perfora- 
tion in which transfusion was done in the hope of bringing the 
patient, already in profound shock, into a condition in which an 
operation could be done. The transfusion was without effect. The 
6 other patients suffered from severe and protracted hemorrhage. 
In the 2 who recovered the hemorrhage practically ceased after 
the transfusion. Of the 4 who died, 3 had hemorrhages so large 
, that transfusion could accomplish nothing. In the fourth the hemor- 
rhages stopped for a time after transfusion only to begin again after 
a few days. Two weeks later a second transfusion again relieved 
the symptoms due to hemorrhage, and the bleeding stopped. The 
fever continued and the patient died three weeks later of exhaus- 
tion. If, as seems fair, we include the two transfusions in this 
case among those in which the symptoms of hemorrhage were 
relieved by transfusion, we can say that there were four such 
transfusions among the seven done for typhoid hemorrhage. 

One of the 2 cases that recovered has been reported by Dr. 
Manges,® with whom we had the privilege of observing the patient. 
In this case two transfusions were done. After the first the hemor- 
rhage ceased. There continued, however, a remarkably protracted 
and severe typhoid infection, and there developed a general 
streptococcus infection. A second transfusion was done a month 
after the first, and the patient recovered with surprising prompt- 
ness. 

As the two patients who recovered would in all probability have 
died without transfusion, it is undoubtedly a useful method in the 
treatment of severe typhoid fever. In the presence of exceedingly 
large hemorrhages it can have, of course, only a temporary stimu- 
lating value. In cases of protracted or repeated hemorrhage it 
not only replaces the lost blood, but may help check hemorrhage. 
(See above under Gastric Ulcer.) In all typhoid cases the first appear- 
ance of blood in the stools should he an indication to make prepara- 
tions so that a transfusion can he done, if needed, at very short notice. 
If the transfusion is not needed, little is lost; if it is needed, invalu- 
able time is gained. Finally, in the typhoid state and in very 
protracted cases of typhoid, transfusion may have life-saving value 
and should be tried oftener than it has been. 

4. Ectopic Pregnancy. There is perhaps no single condition to 
which transfusion would seem to be more ideally suited than rup- 
tured ectopic pregnancy. There were three such cases in our 
series, and in all of them the transfusion was life-saving. The 
circumstances of the transfusion in the three cases differed slightly. 


* New York Med. Rcc., 1912, Ixxxi. 979. 
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The one was an emergency case, an almost exsanguinated patient, 
and a transfusion was done immediately after the operation. 
Another had been operated upon, but two days after the opera- 
tion she was doing badly and a large transfusion was done. The 
third was a case which bled slowly and in which the diagnosis was 
at first not certain. A transfusion raised the hemoglobin from 25 
to 50 per cent., and a successful laparotomy was performed two 
days later. 

II. Transfusions in Connection with Surgical Operations. 

1. Preliminary to- Operation. Among the most satisfactory trans- 
fusions in the whole series were some of those done preliminary to an 
operation upon patients whose desperate condition would otherwise 
have contra-indicated any operation. There were 33 such pre- 
operative transfusions and in 13 of them the result was decisive 
and the patients recovered. The actual effects of such transfusions 
are even better than these figures show, because a majority among 
those that died did so as a result of postoperative complications 
(such as peritonitis or pneumonia) or of a continuation of the original 
flisease (such as metastatic carcinoma). Three died of operative 
shock; and our experiences have not led us to think that transfusion 
has any specific effect in jireventing shock further than its effect 
in restoring to the patient more or less of his original power of 
re.sistance. 

2. For Postoperative Hemorrhage. Little need be said about post- 
operative hemorrhage that has not been said about hemorrhage in 
general. Transfusion is the ideal remedy, but, of course, if the 
hemorrhage is not at the same time checked the ultimate outcome 
will not be affected. There were 5 transfusions for hemorrhage 
after operation (not including the transfusions for postoperative 
hemorrhage due to cholemia, Avhich will be discussed separately). 
In 3 of the cases there were brilliant recoveries, in 2 death. In the 
2 fatal cases (nephrotomy and operation for malunion of fractured 
femur) shock probably played almost as large a role as hemorrhage. 
(In the former of them transfusion of incompatible blood may have 
been a contributing factor.®) 

3. For Shock. There Avere seA^en transfusions for postoperath^e 
shock. All the patients died within an hour to five days, and it 
seems probable that transfusion is not to be relied upon clinically 
as a remedy for pure shock. In four of the cases (nephrectomy, 
bone-plating, prostatectomy, amputation of leg) hemorrhage played 
an important but secondary role. The results are the more disap- 
pointing as shock is one of the conditions in which it aa^ts at first 
thought, from the experimental work of Crile and his collaborators, 
that transfusion would be life-saAdng. This much, hoAvever, is 
to be said about our results: the transfusions were all done late. 


’ Sco below under Dangens of Transfusion. 
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after tlie shock had lasted for some hours to several days. It is 
possible that if the condition of shock could have been foreseen 
and transfusion done immediately after the operation instead of 
after many hours of delay the results (especially in those cases com- 
bined with hemorrhage) might have been better. 

III. Transfusions for the Cure of Hemorrhagic Condi- 
tions. The group of hemorrhagic diseases is a heterogeneous one 
comprising a number of conditions of very diverse pathogenesis. 
For practical purposes the 35 cases in our series can be grouped 
under (1) idiopathic purpura hemorrhagica, (2) hemophilia, and (3) 
secondary hemorrhagic disease complicating such conditions as 
severe infections, pernicious anemia, leukemia, and prolonged 
jaundice. Of hemorrhagic disease of the newborn, which has 
proved so brilliant a field for transfusion therapy, there was only 
one case in. our series, and as the disease in this case was probably 
secondary to a staphylococcus infection, it will be included under 
the heading of secondary hemorrhagic disease. 

1, Purpura Heviorrhagica. Idiopathic purpura hemorrhagica 
is characterized by the occurrence of spontaneous hemorrhages in 
various locations. The number of blood platelets is usually 
decreased greatly, but the coagulation of the blood is generally 
unimpaired. These two laboratory criteria were sought for and 
found in most of the cases of our series. The milder purpuras, as 
a rule, recover spontaneously. The more severe ones are frequently 
fatal, and it is only in this class of severe purpuras that transfusion 
is often used. 

There were twelve transfusions in 9 such cases of severe purpura. 
Of tbe 9 cases, 2 died, uninfluenced except as to temporary'' replen- 
ishment of blood, 6 recovered completely, and 1 left the hospital 
improved. More striking than the statistics (especially in a disease 
of which the milder cases usually recover) was the prompt cessa- 
tion of hemorrhages in most of the cases. This phenomenon leaves 
little doubt that beside the effect of transfusion in replacing lost 
blood, it has a definite curative value in these cases. On what the 
curative value depends is at present not at all clear. It is evidently 
not due to restored coagulability of blood (as it is in hemophilia), 
for in purpura the blood clots normally. That it has some con- 
nection with the fresh supply of blood platelets seems likely. Plate- 
lets have been shown to possess an important function in thrombus 
formation quite apart from their role in mere blood coagulation. 
But the normal life duration of platelets is knovm to be very short, 
and it does not seem probable that the relatively limited supply 
of platelets, even in a large transfusion, can account for all the 
benefit produced. 

Of the 9 cases, the 2 which were fatal form a peculiar group, 
because they were both cases of postpartum purpura hemorrhagica! 
In both cases the hemorrhages were entirely uninfluenced by rather 
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large transfusions. It is possible that the pathogenesis of these 
cases is different from that of the others. 

Of the 7 cases which recovered all were in desperate condition 
at the time of transfusion, in 6 of them the hemoglobin being 
reduced to between 10 and 25 per cent., and in the seventh, to 42 
per cent. In 4 of these cases the cessation of hemorrhages was 
. prompt and complete after transfusion. (In 1, however, a case 
with ecchymoses, hemorrhages from the gums and profuse uterine 
hemorrhage, the uterine hemorrhage recurred after four months. 
A hysterectomy was done and the patient recovered, and according 
to the notes supplied us by Dr. Maybaum the patient has remained 
well for seven months.) In the other 3 cases the cessation of 
hemorrhage after transfusion was not complete; slight subsequent 
hemorrhages did occur, but the turn for the better was unmistakable; 
2 of them ultimately recovered completely; the third, in spite of three 
transfusions, was still suffering from purpura when she left the 
hospital after three months. 

In all of these cases, before transfusion was resorted to, attempts 
were made to check hemorrhage by serum treatment — subcutaneous, 
intravenous, or local use of human, horse, or rabbit serum — and 
entirely without effect. We wUl return to the subject of serum 
treatment under the heading of hemophilia. 

2. Hemophilia. This disease is one in which transfusion may 
fairly be spoken of as specific therapy for the control of hemor- 
rhages. The exact pathogenesis of the hemorrhages is not entirely 
understood, but what we do know throws considerable light on the 
mode of action of the transfused blood. When blood is obtained 
from the vein of a hemophiliac during an interval between hemor- 
rhages, the coagulation time is enormously prolonged but the clot 
which finally forms is normal in texture and amount. Analysis 
shows that the delayed coagulation is due to deficiency in some 
element that goes to form thrombin (fibrin ferment). Experi- 
menters are not all agreed as to which element is lacking, but the 
preponderance of evidence favors the view that the power of pro- 
ducing the activating substance (known under a variety of names — 
thrombokinase, thromboplastin, cytozyme) is diminished in the 
circulating blood. On the other hand (and this is a very striking 
fact) there is evidence that this activating substance is not lacking 
in the tissue cells. And this corresponds to the well-known clini- 
cal fact (confirmed by us in a number of cases) that in hemophilia, 
even when blood obtained directly by venipuncture shows greatly 
prolonged coagulation time, blood obtained from small cuts or 
pricks, clots in approximately normal time. It is clear that trans- 
fusion stops hemorrhage in hemophilia by supplying the patient’s 
blood with the lacking element; and it is also clear (a priori as well 
as from our clinical experience) that such cures are not permanent, 
that sooner or later the fresh supply of thrombin-forming substance 
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must become exliausted and the tendency to hemorrhage exist 
anew.' 

There were five hemophilia cases in our series. All were males; 
four were children. Three gave typical family histories. The 
fifth case was a boy of sixteen and no family history of bleeding 
could be obtained, but the hemophilia had existed from birth. 

The first case was not anemic but had a history of repeated 
hemorrhages from various sources, and was admitted to the hos- 
pital with hemorrhages into several joints. After the transfusion 
there were no further hemorrhages, and the patient left the hos- 
pital in good condition. He reentered the hospital three months 
later with renewed hemorrhages into the joints and from a small 
wound. The second case was a brilliant cure, the child being 
almost completely exsanguinated before the transfusion. No 
further hemorrhages occurred after the transfusion. In the third 
case, in spite of a successful transfusion, bleeding from a small 
wound in the chin stopped for only twenty-four hours after trans- 
fusion. The patient was taken home against advice and lost track 
of. The fourth case was a child with protracted hemorrhage from 
a cut in the mouth. Bleeding stopped at once after an intravenous 
injeetion of 25 c.c. of whole blood from the father. The fifth 
case was a boy aged sixteen years, who had sirice birth had repeated 
hemorrhages from various parts of the body, and who twice under- 
went probably life-saving transfusions when almost exsanguinated. 
In each instance hemorrhage stopped at once after transfusion. 

Including the two transfusions in the fifth case, we can then report 
six transfusions in hemophilia cases. In all but 1 of the cases the 
transfusion was only done after protracted hemorrhage had failed 
to yield to all other kinds of treatment, including serum treatment. 
In five out of the six transfusions the hemorrhage was checked 
promptly and the patients regained good health. In the 2 cases 
that could be followed for some time the tendency to hemorrhage 
reappeared after weeks or months. 

Hemophilia is a disease with a high mortality. The majority 
of persons afflicted with it never reach adult life. (This is what 
has given rise to the erroneous statement that the disease is only 
transmitted by females.) Transfusion, it seems to us, offers a new 
hope for these doomed individuals, and we would suggest the 
following plan of procedure: 

jBt’cry individval known to have hemophilia ought to have at 
his command several persons whose blood by previous tests^° is 

■'I Such tests, once performed, would not need to be repeated when the transfusion 
is done, since the agglutinative property of the blood of certain indi\ddual3 for the 
blood cells of certain others are permanent for life, and the hemolytic property 
which occasionally occurs develops, as a rule, only where there is alread3'- agglutina- 
tive power present. However, if transfusions are repeated the tests should be 
repeated also, as we know from experimental work (Ottenberg, Kaliski, and Fried- 
man, loc. cit.) that it is possible to develop immune isohemolj'sins by repeated 
direct transfusions. 



48 


OTTENBERG, LIBMAN: BLOOD TRANSFUSION 


hiown to he compatible loitli his, and who are xoilling, xvhen called 
xipon, to (jive blood for iransftmon. These donors, if relatives 
of the patient, should have the possible existence of latent hemo- 
philia excluded by blood tests as well as by consideration of the 
hereditary laws of the disease. Whenever serious hemorrhages 
occur, prompt transfusion should be done, preferably by the 
sjT-inge method, as this does not injure the vein, and hence allows 
for any number of future transfusions. It seems to us possible that 
by this system the majority of hemophiliacs might be enabled to 
lead a life of normal duration. 

It seems to us, further, that in these cases the prophylactic effect 
of small transfusions (25 to 50 c.c.) repeated at long intervals (one 
to three months) would be well worth trying. Such injections of 
one or two syringefuls of unaltered blood could easily be performed 
as an office procedure bj' any one skilled in the syringe method. 

Comparison of Transfusion xoith Serum Treatment. Almost all 
the hemorrhagic cases, (including those to be described below) and 
a number' of the cases of hemorrhage from other causes (such as 
typhoid ulceration and gastric ulcer) received subcutaneous or 
intravenous injections of fresh serum before transfusion was resorted 
to. Without going into details we believe we can say that the 
serum treatment was given a fair trial; the serum was used in large 
amounts and repeatedly. We have also had a considerable 
experience with serum treatment in cases which did not come to 
transfusion. In spite of the occasional cessation of hemorrhages 
after such serum injections we have not been able to convince 
ourselves that serum injections have any effect on hemorrhage. 
In 2 hemophilia cases (not transfused) the coagulation time 
was no shorter after than before serum injections (subcutaneous 
in one case, intravenous in the other).” On the other hand, we have 
often seen serum or defibrinated normal blood show an unmis- 
takable effect in stopping hemorrhage when applied directl}^ to 
small bleeding points. 

The rationale of serum treatment and of transfusion for hemor- 
rhagic conditions is indeed different. The active ingredient of serum 
is thrombin (fibrin ferment). Thrombin never exists in circulating 
blood but is formed only when blood is shed. When injected into 
the circulation it is at once neutralized by the antithrombin which 
exists in blood plasma. If it Avere not so neutralized it Avould cause 
intravascular clotting. Serum, therefore, cannot be expected to 
exert any thrombin action at a bleeding point distant from the 
point of injection. Whatever distant effect it has is probably 
in the easily assimilable nutrition which it offers, or possibly the 

“ It is of interest to note that wo once saw bleeding stop (case of carcinoma of 
pancreas, icterus, general hemorrhages) following the use of scrum, although the 
coagulation time became much longer. The coagulation time is not, therefore, always 
an index of the bleeding tendency. 
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serum ingredients can be made over by the body into tlie predeces- 
sors of thrombin. Transfusion of whole blood, on the other hand, 
supplies the body at once ndth all the substances in plasma, cells 
and platelets necessary to elaborate thrombin at a distant bleeding 
point. 

Nevertheless, on account of the favorable reports of others, and 
particularly on account of the successes reported in hemorrhagic 
disease of the newborn (a condition with which we have had little 
experience), we believe that serum treatment deserves a further 
clinical trial. 

2. Secondary (s7jmptomatic) Hemorrhagic Disease. Hemorrhagic 
disease is frequently secondary to some other condition, such as 
severe infectious diseases, blood diseases (leukemia, pernicious 
anemia), and intoxications (nephritis, jaundice, etc.). It seems 
probable too that further study Avill show that many of the cases 
now classed as idiopathic are really secondarj^ There were IS 
undoubtedlj'' symptomatic cases in our series, 3 secondary" to infec- 
tions, 5 to leukemia, 1 to pernicious anemia, S to cholemia (pro- 
longed jaundice), 1 to nephritis. 

The pathogenesis of the hemorrhages in these secondary cases is 
variable, as Whipple and others have shown. In some, deficiency 
in fibrinogen, in others a lack of some of the ferment-forming sub- 
stances, and in still others an excess of antithrombin have been 
demonstrated. Whate^ver the pathogenesis, however, the trans- 
fusion of blood Bmuld seem to be a logical procedure. 

(a) Secondary to Severe Infections. There were three such cases. 
The first was a case of hemorrhagic disease of the newborn in a 
child wdiose mother had breast abscesses. The immediate result 
of the transfusion was brilliant. The hemorrhages stopped at once 
and the temperature dropped. After the transfusion, ho^vever, 
the temperature gradually rose again, ear suppuration set in and 
bleeding recurred from the mouth, skin, and intestines. The hemor- 
rhages now were very slight and the child died of infection, not of 
hemorrhage.^2 

The second was a case of gonorrheal rheumatism with •ver^>' 
severe hemorrhagic disease. The blood culture was negative, and 
it is not absolutely certain that the purpura was secondary to the 
gonorrhea. The patient’s general condition wdiich had been 
steadily getting worse before the transfusion, commenced to improve 
almost at once after it. There continued, how'ever, to be some new 
hernorrhages, joint pains, etc., for about a week. The general 
clinical course of the disease was abruptly changed by the trans- 
fusion, and the patient ultimately recovered. 

The third was a case of hemorrhagic diphtheria.^® After the 

i=This case is fully described by Schwartz and Ottenberg, Ameh. Joun Med 
Sci., 1910, cxl, 17. 

“ AVe arc indebted to Dr. Louis Fisher for permission to refer to this case. 
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transfusion tlie bleeding from the nose stopped and pctecliite no 
longer appeared, but the toxic symptoms due to the diphtheria 
continued, and the patient died one week later. 

It is apparent, then, that in hemorrhages secondary to infections 
transfusion may check the hemorrhage, but that, of comse, the 
ultimate result will depend upon whether the body overcomes the 
infection. 

(b) Secondary to LeuJcemia or Pernicious Anemia. The results 
in leukemia in -general will be discussed below, but there were 4 
cases of lymphatic leukemia in wliich the indication for transfusion 
was hemorrhage from the mucous membranes. In 3 of these cases 
the leukemia was acute and the hemorrhages were uninfluenced 
by transfusion. In the fourth case the leukemia was of the chronic 
type, and the hemorrhages, which had not been so severe as in the 
other 3 cases, stopped after transfusion. 

The case of pernicious anemia was one in which the hemorrhagic 
tendency only appeared when the leukopenia became marked 
(between 950 and 3000 leukocytes per cubic millimeter). Trans- 
fusion had little effect. 

Aside from these cases it is possible that a peculiar form of 
purpura fulminans in which the polynuclear leukocytes are so 
greatly diminished as to almost disappear while the lymphocytes 
in the blood remain approximately normal or increase, is really a 
form of sublymphemic leukemia (perhaps better called leukopenic 
lymphemia). We have observed several such cases. One of them 
was one of the fatal cases described above under the heading of 
Idiopathic Purpura. 

(c) Secondary to Jaundice. There were thirteen transfusions in 
12 cases of prolonged obstructive jaundice. Of these cases 4 
were transfused preliminary to operation to prevent hemorrhage, 7 
were transfused for persistent hemorrhage after operation, and 1 was 
transfused simply to improve the general condition. Of the 4 cases 
transfused to prevent postoperative hemorrhage, such hemorrhage 
occurred, nevertheless, in 1. In this case a fatal intraperitoneal 
hemorrhage took place. Of the others, 1 died three days after 
laparotomy with symptoms of cholemia; the third stood the 
exploratory laparotomy well and died three months later. All 
of the 3 cases proved at the operation or autopsy to be cases of 
malignant disease. 

The fourth case of transfusion preliminary to operation was a 
case of obstructive jaundice due to stone in the common duct, in 
which hemorrhages from the intestine leading to a marked anemia 
occurred before any operation was attempted. No further hemor- 
rhages occurred after transfusion, and a successful operation was 
done. This was the only case in the twelve transfused for jaundice, 
which ultimately recovered. 

Of the 7 cases of obstructive jaundice with persistent postopera- 
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tive hemorrliage, 4 were due to stone or inflammation, 3 were cases 
of malignant disease. In all 4 of the non-malignant cases, hemor- 
rhage from the wound continued after the transfusion as before.’^ 
Of the 3 malignant cases, 1 was improved by the transfusion. There 
were no further hemorrhages, and the patient left the hospital 
relieved. The second was a case in which there was an almost 
fatal hemorrhage from the gums and the wound two weeks after 
operation, with repeated small hemorrhages continuing. Trans- 
fusion, only done a month after the operation, greatly improved the 
patient’s general condition. Repeated small hemorrhages con- 
tinued, but the patient lived for three months after transfusion. 
In the third case gastric hemorrhage continued unchecked by the 
transfusion and the patient died. 

Postoperative hemorrhage due to cholemia was checked then 
completely in only 1 case, partly in 1 other, and not at all in 
5 cases. Furthermore, the precautionary transfusion before opera- 
tion failed to prevent the dreaded postoperative hemorrhage in 1 
of the 4 cases in which it was tried. These results are disappointing 
and require explanation. 

The exact cause of the hemorrhagic tendency in jaundice is 
still a matter of dispute, but undoubtedly the changes in the vis- 
cera as well as in the blood resulting from the prolonged toxic action 
must be profound. One can hardly expect these changes to stop 
at once even after successful operation; and it would seem that the 
value of the transfused blood is impaired by the same toxic agencies 
which have already injured the patient’s blood. If better results 
are to be obtained in these cases we shall probably have to adopt 
the rather bold course of a preliminary blood-letting followed by 
a large transfusion (two donors), so as to replace as much as possible 
of the patient’s blood. If this is not done before operation, pre- 
parations should be made before operation so that in case of hem- 
orrhage it can be done at the earliest moment. And finally 
transfusions should be repeated, if necessary. 

W. Transfusions FOR Blood Diseases. 1. Pernicious Anemia. 
There is no question connected with transfusion that has aroused 
more interest than that of the value of transfusion in pernicious 
anemia. The experiences of different observers have varied widely; 
while some have reported brilliant results others have condemned 
transfusion as useless or even harmful. With an experience of thirty- 
five transfusions in 25 cases of undoubted pernicious anemia we 
have been able to reach certain definite conclusions. (We are 
excluding from consideration 3 cases in which the diagnosis of 
pernicious anemia was not certain, 2 of which made apparent cures). 

In the 25 definite cases there were no cures; 14 of them under- 


One of these cases was transfused twice; in this case the serum of the donor was 
agglutinative to the patient's blood cells. 
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went more or less prolonged remissions immediately following 
transfusion, while 11 of them showed little or no effect. 

Of the 11 which showed little effect, 3 were moribund at the time 
of transfusion and died within a few hours or days. The other 8, 
in spite of marked rise of hemoglobin and temporary symptomatic 
improvement, showed no interruption in the course of the disease 
but continued to destroy their blood at about the same rate as 
before transfusion. 

Of the 14 patients who showed progressive improvement fol- 
lowing one or more transfusions, 1 had a remission lasting approxi- 
mately three months, 3 had remissions lasting six or more months, 
3 lasting a year or more, and 3 lasting over two years; 8 of the 
patients are alive, 3 of them less than three months, the others 
respectively six months, nine months, one and a half years, two and 
three-quarter years, and four years since the first transfusion. Of 
these all are in a remission stage. We believe that our results 
would have been still better had we been in a position to have the 
transfusions repeated whenever the hemoglobin began to drop. 

Two patients underwent splenectomy subsequent to transfusion. 
In one of these the splenectomy was done after the patient had 
left our hands, and we only know that in general the splenectomy 
had little effect and the patient died a few months after it. The 
second was a remarkable case, already reported by Dr. Buerger.'® 
In this case the first transfusion done over three years ago, at a time 
when the patient seemed in an almost hopeless condition (hemo- 
globin 18 per cent., general anasarca), was followed by a remission 
lasting a year, during which the patient was practically in perfect 
health but showed the blood picture typical of pernicious anemia 
remissions. Then the anemia gradually progressed again, and a 
year and a half after the first a second transfusion was done. The 
patient only held this blood for a few weeks and then again gradually 
became anemic, so that after three months the hemoglobin was 
26 per cent. A third transfusion now raised the hemoglobin to 35 
per cent., and a week later, when the hemoglobin had risen to 
53 per cent., a splenectomy was done. 

Since the splenectomy, the patient has been in a remission 
stage and she is now in excellent health. The examination of the 
blood on March 15, 1915, showed the following: Hemoglobin, 
102 per cent.; erythrocytes, 3,660,000; leukocytes 9500; poly- 
nuclear neutrophiles, 53 per cent.; lymphocytes, 43 per cent.; 
mononuclears, 2 per cent.; eosinophiles, 2 per cent.; no nucleated 
erythrocytes or Jolly bodies;'® undoubted tendency to macrocytosis. 

Transfusion, then, so far as our experience goes, is never curative 
in pernicious anemia. It is a symptomatic remedy which with 
greater certainty than any other known remedy overcomes the chief 

New York Surg. Soo., October 2, 1914. 

Jolly bodies had, however, been present for a Jong time after splenectomy. 
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symptom of the disease — the anemia. But it does more than this; 
in about half the cases it initiates a remission. It is true that remis- 
sions occur even in the most desperate-seeming cases without trans- 
fusion. But the promptness with which the remission occurred 
in 14 of our cases leaves no doubt that the transfusion stimulated 
the remission. 

It is well known, of course, that cases of pernicious anemia often 
pass early in the disease through one or two blood crises in which 
marked anemia is followed by a striking remission. And it might 
be thought that those cases in which transfusion was followed by a 
remission were such early cases, and that the transfusion merely 
coincided with the blood crisis. But an investigation of the histories 
of the cases shows exactly the opposite to have been the case. The 
cases which improved after transfusion were mostly cases which 
had already run a rather long course and gone through one or two 
crises, while the cases which failed to improve were for the most 
part cases of short duration. Of 12 cases whose previous histories 
could be fairly accurately ascertained and which showed remissions 
after transfusion, the average duration of the disease before 
transfusion was nineteen months, whereas of S similar cases which 
failed to show a remission the average previous duration was only 
ten months (Table I). 


Table I. — Duration Before Transfusion of Cases in Which Transfusion was 

Followed by 

Remission. No remission. 


Case No. 0. S. IS . . . 

3 

years. 

Case No. 0. S. 53 . . 

. 6 months. 

a 

No. 0. S. 43 . . 

3 

years. 

i( 

No. 0. S. 60 . . 

6 months. 

tf 

No. 0. S. 87 . . 

3 

months. 

it 

No. 0. S. 85 . . 

6 months. 

<{ 

No. N. S. 1 . . 

li 

years. 

U 

No. N. S. 35 . . 

2 years. 

a 

No. N. S. 9 . . 

8 

months. 

it 

No. N. S. 53 . . 

9 months. 

{( 

No. N. S. 22 . . 

2 

years. 

it 

No. N. S. 54 . . 

3 months. 

t( 

No. N. S. 42 . . 

2 

years. 

i( 

No. N. S. 78 . . 

2 months. 

it 

No. N. S. 66 . . 

6 

months. 

i( 

No. N. S. 99 . . 

2 years. 

it 

No. N. S. S3 . . 

1 

year. 


(First transfusion.) 


a 

No. N. S. 91 . . 

1 

year. 




a 

No. N. S. 93 . . 

3 

years. 




a 

No. N. S. 99 . . 

2 

years. 





(Second transfusion.) 







From this we can roughly divide pernicious anemia cases into 
two groups: (1) chronic cases Avhich tend to undergo remissions 
spontaneously and in Avhich new remissions can be brought about 
by transfusion, and (2) virulent, rapidly progressive cases in which 
transfusion has little effect. 

Aside from this Ave cannot say AAdiat factors determine whether 
a given transfusion will produce a remission or not. The size of 
the transfusion is not the deciding factor because remissions occurred 
after small as Avell as after large transfusions. Compatibility of 
•the blood, in the ordinary sense, plays no role, as hemolysis and 
agglutination AA'ere most carefully excluded in all but 1 of our 
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cases (this case died eight hours after transfusion). There are 
probabl}^ other not yet recognized differences between the bloods 
of donors, and we would suggest that if a remission oceurs after a 
first transfusion an effort be made to obtain the same donor when 
another transfusion becomes necessary for the patient, whereas, if 
no remission occurs a different donor ought to be tried. In 2 of 
our cases in loliich a first transfusion failed to prodaice a remission 
a second transfusion from a different donor did so. 

It is possible that the degree of anemia which is reached before 
transfusion is resorted to may have something to do with deter- 
mining a remission. The average hemoglobin percentage, before 
transfusion, of the 14 cases which showed remissions was 27 per 
cent., whereas the average of 9 cases which showed no remissions 
(excluding the 3 rapidly fatal cases) was only 20 per cent. In the 
former group there were 6 cases with hemoglobin of 30 per cent, 
or over, while in the latter there were onlj'’ 2 cases in which the 
hemoglobin was as high as 30 per cent. This is, however, not an 
invariable rule, as 4 of the remission cases had low percentages 
(10, 13, 15, and 16 per cent, respectively) before transfusion. 
This observation should, nevertheless, -certainly lead us to abandon 
our present timid habit of waiting until an extreme grade of anemia 
is reached before transfusing these cases. 

This conclusion is further supported by. another consideration. 
Anemia itself leads to disturbed functions or actual degenerations 
of viscera. Thus the persistence of a grave anemia hinders recovery 
from any disease, including anemia, while the mere temporary 
relief of anemia tends to break the vicious circle. 

The effect of the transfusion on the general condition of patients 
with pernicious anemia is very often striking. The appetite usually 
improves rapidly and mental disturbances are apt to clear up. As 
far as our experience goes the glossitis is not directly influenced 
nor are, as a rule, the symptoms indieative of spinal cord involve- 
ment (except as regards the feeling of weakness which may improve 
with the increased feeling of strength in the entire body). In 2 
cases in which we studied the gastric secretion after transfusion the 
achylia persisted, although the appetite and the subjective gastric 
symptoms improved greatly. In our last case we found that 
the systolic murmurs heard over the heart disappeared when the 
remission following transfusion was well established. 

Of particular interest is the influence of transfusion on the fever, 
which is such a conspicuous feature of a large number of cases. of 
pernieious anemia. It has been found in over 60 per cent, of the 
cases (in one report as high as 80). In 5 of the 6 febrile cases which 
we investigated the fever disappeared after transfusion. This 
phenomenon is not peculiar to this form of anemia, for among 16 
other cases of anemia due to a variety of causes (excluding infec- 
tions), febrile before transfusion, 8 became afebrile after it. (These 
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included cases of gastric hemorrhage, hemophilia, splenomegaly, 
uterine hemorrhage, purpura, etc.). These observations lend 
strong support to the view that there exists a fever dependent upon 
anemia as such, the so-called “anemic fever.” 

We have in transfusion a means of determining in pernicious 
anemia (and probably in some other eonditions) ivhich symptoms 
are due to the poison of the disease and which to the anemia that is 
one of the results of the poison. 

We may summarize our conclusions with regard to pernicious 
anemia as follows: Transfusion is the best remedy for imrnicious 
anemia; it 7iever cures, but it leads to remissions in about half the 
cases; it may repeatedly lead to remissions, but the duration of 
the later remissions is usually shorter than of' the early ones. This 
is possibly due to the mere exliausting effects of protracted anemia 
itself. For this reason we believe that transfusion should be resorted 
to early instead of late, and that it should be persistently repeated as 
often as is necessary to keep the patient from developing a marked 
grade of anemia. 

With regard to splenectomy, we believe from the experience up 
to the present time that it should be done when remissions of good 
duration are no longer (or not at all) obtained by means of trans- 
fusion. It may, of course, be necessary to transfuse before splenec- 
tomy if the patient is in a precarious condition. It is advisable that 
in patients who have been splenectomized and have had no re- 
mission, or who relapse, transfusions be tried. In this way we 
will learn whether the patient’s life is more prolonged by initial 
splenectomy and later transfusions, or rice versa. 

2. Leukemia. There were transfusions in 10 cases of leukemia, 
9 of the lymphatic, 1 of the myeloid type; 4 of the cases were of 
the acute variety, with large lymphocytes predominating. In 3 of 
these the transfusions were without effect and the patients died 
in a few days. In the fourth the patient’s life was probably pro- 
longed for three months by two transfusions. In these cases there 
were no significant changes in the blood-picture following trans- 
fusion. 

Of the 5 cases of chronic lymphatic leukemia 1 showed little 
change in the blood or in the clinical condition the other 4 showed 
along with some clinical improvement interesting changes in the 
blood-picture. 

The fimt case was remarkable. It was a typical case of chronic 
lymphatic leukemia of a year’s duration, showing, besides enlarge- 
ment of the spleen and lymph nodes, peculiar skin infiltrations. 
The white cells numbered 120,000 and the lymphocytes 85 j^er cent. 
Simultaneous with transfusion a phlebotomy of fifty-five ounces 
was performed by Dr. Harold Neuhof (to whom we are indebted 
for the use of his notes). A month after transfusion the leukocytic 
blood count had become practically normal, and it remained so 
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until the patient’s death, one year later. The skin infiltrations, 
splenic and lymph-node enlargements, diminished for about two 
months, then returned, and the skin lesions developed into large 
tumors of the appearance of mycosis fungoides (a condition which 
resembles leukemic cutaneous lesions). These progressed and 
caused death. We are at a loss to explain the permanent change 
in the blood picture; it could hardly have been due to the Roentgen- 
ray treatment which was given from time to time. 

The other 3 cases also showed marked change toward the normal, 
or for a time actually normal leukocytic blood pictures, but in all 
of them the leukemic blood picture ultimately returned. In the 
second case this change was least marked; the leukocytes, which 
had been 10,000 with 5 per cent, polynuclear cells and 95 per cent, 
lymphocytes before transfusion, became 4,500, with 30 per cent, 
polynuclears the next day, but in a week had retufnsd to about the 
same as before transfusion. 

The third patient showed a gradual change. Two days after 
transfusion the leulcocytes had decreased from 140,000 to 66,000 
and the polynuclears increased from 18 to 35 per cent. This steadily 
progressed until two and a half months later, when the total and 
differential leukocyte count was entirely normal. During this 
time the treatment carried on by Dr. Alfred Meyer, consisted of 
frequent intramuscular injections of ascitic fluid. The leukocytic 
blood picture remained normal (in spite of progressing anemia) 
for another month; then the leukemic blood type gradually returned 
and the patient died four and a half months after transfusion. 

In the fourth case an extreme leukemic blood-picture gradually 
became normal a week after transfusion (concomitant with strik- 
ing clinical improvement). The leukocyte picture persisted normal 
for a week, and then in a few days became typically leukemic again. 
In the one case of myeloid leukemia there was no effect on either 
blood picture or clinical course. 

Contrary to our expectation we find, then, that transfusion does 
exert an influence on chronic lymphatic leukemia. The blood 
counts in these cases were repeatedly made, and were confirmed 
by several men, so that there is po possibility of error. It is true 
that the patients were receiving the other usual forms of treatment, 
but so were they before transfusion; and everyone knows how rare 
it is for cases of lymphatic leukemia to get a quantitatively and quali- 
tatively normal leukocyte picture under treatment. In one of the 
4 cases which showed a change it was transient and partial, and 
appeared immediately after transfusion. In the other 3 it appeared 
gradually during one or more weeks after transfusion and lasted 
one week in 1 case, about two months in another, and a year 
(until death) in a third. 

It should be remembered that all these cases received only one 
transfusion, and that the greatest result was obtained in the case 
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wliicli had a rather large phlebotomy simultaneous with trans- 
fusion. We believe, therefore, that in some obscure way normal 
blood has an effect, and that the results of transfusion are good 
enough to warrant its further trial in chronic lymphatic leukemia. 
Such a trial should consist not of single but of systematically 
repeated transfusions, and we would suggest a preliminary or simul- 
taneous phlebotomy as was done by Dr. Neuhof in his case. 

V. Transfusions for Infectious Diseases. The idea of trans- 
fusion for infectious disease is almost as old as transfusion itself. 
Aside from the control of hemorrhage (in those cases complicated 
by hemorrhages), transfusion may be of use in infections, either for 
its general strengthening effect (particularly in protracted cases) 
or for some specific effect of the transfused blood. Normal blood 
usually has less specific bactericidal power than the blood of the 
infected individual, and for this reason the transfusion of normal 
blood probably helps only in the former way (general support). 
But the blood of persons who have recovered from an infectious 
disease or who have been artificially immunized has specific proper- 
ties not only in the antibodies of the plasma but possibty also in 
the cells. For there is every reason to believe that in those diseases 
immunity to which is cellular rather than humoral the blood cells 
share the immune powers of the other body cells. And in this 
regard human blood offers the great advantage over animals’ 
immune sera — that the blood cells transfused continue to live and 
functionate. Not enough attention has been paid to this possi- 
bility. We have made a small beginning in attempting to immunize 
a donor to the endocarditis coccus (Streptococcus viridans or mitis) 
before transfusion; but unfortunately most of the transfusions 
which we can report in infections represent haphazard trials in 
forlorn cases. Systematic attempts in this direction may be richly 
rewarded. Partieularly in those diseases recovery from which 
confers lasting immunity, like typhoid fever, scarlet fever, and the 
other exanthemata, hospitals should endeavor to secure the consent 
of recovered patients to return and aet as donors. 

Aside from the typhoid fever cases (discussed above under hem- 
orrhage in typhoid fever, and the cases of purpura complicating 
infectious diseases (discussed under Hemorrhagic Conditions, page 
49), we can report on transfusions in 10 cases of infection with 
pyogenic organisms and in 4 cases of subacute streptococcus 
endocarditis. 

1. Infection with Pyogenic Organisms. Of the 10 cases, 6 were 
due to^ the Staphylococcus aureus, 2 to general infection by strep- 
tococci, and in 2 the infecting organisms were not determined. All 
were in the most desperate possible condition at the time of trans- 
fusion, and the 4 that recovered probably owe their recovery to 
the transfusion. 

The 2 cases in which the organisms were not ascertained were 
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both uterine infections, the one an infected abortion, the other 
a case of multiple infections (so-called pyemia) following a pelvic 
abscess. In both transfusion had no effect. 

Of the 6 cases due to the Staphylococcus aureus, 4 were cases 
of osteomyelitis of the femur; 2 of these recovered; 2 were cases 
of multiple infections (pyemia) with bone abscesses, and 1 of these 
recovered. All 6 cases had been ill for two months or more and were 
very anemic (all but 1 had a hemoglobin percentage of approxi- 
mately 30 per cent.). The 3 cases that died succumbed a few days 
after transfusion, and indeed were moribund at the time; 1 of them 
died of acute hemorrhage from an eroded artery. Of the 3 cases 
that recovered, all had been steadily growing worse before trans- 
fusion and promptly commenced to get well after it. The effect 
was unmistakable, and leaves no doubt that in prolonged suppura- 
tion mere anemia and exliaustion may be all that prevent the over- 
coming of infection. In such cases transfusion of normal blood 
may offer an almost specific cure. 

Of the 2 cases of general streptococcus infection, the 1 
which died was practically hopeless from the start, a Ludwig’s 
angina with multiple abscesses, complicating diabetes. The 1 
which recovered was a case of (apparently) terminal streptococcus 
blood invasion from an unknown source, complicating a remarkably 
prolonged typhoid fever. (This case has already been referred to 
under the heading of Typhoid Fever.) In this case also it was the 
mere exhaustion due to prolonged fever that allowed the secondary 
invader to enter the blood, and the recovery after transfusion was 
prompt and complete. 

In prolonged infection, then (due attention having been paid 
to surgical needs), the transfusion of normal blood may be extremely 
valuable and should not be too long delayed. In acute infections 
the value of transfusion should be determined by more extensive 
studies than have hitherto been made. 

2. Ei 2 docardiiis. There w^ere transfusions in 4 cases of sub- 
acute endocarditis due to the endocarditis coccus (Streptococcus 
viridans. Streptococcus mitis), 1 case being in the bacteria-free 
stage.i^ In the 3 active cases the transfusions were done in 
the hope of combating the anemia and of helping the patient fight 
the infection. In the bacteria-free ease the object was the relief 
of a profound anemia. 

In the first case two transfusions were done. At the time the 
first was done the hemoglobin was 39 per cent. The hemoglobin 
was raised to 55 per cent, and the next day was somewhat over 60. 
The general eondition improved remarkably, but the temperature 
kept up as before, and the cocci were fou|nd in the blood repeatedly. 
Tlie hemoglobin did not drop to the original figure for four months. 


*■ Libman, Amer .Tour. Med. Sci., 191.3, cxlvi, G25. 
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a remarkable result, because in such cases, when not transfused, 
once the anemia begins it becomes progressive. A second trans- 
fusion was done, using a donor who had been treated with a vaccine 
made from the organism present in the blood of the patient. This 
transfusion relieved the anemia, but the patient died a short time 
later from cerebral sjmptoms interpreted as being due to the rupture' 
of an embolic aneurysm. 

There were two further observations made in this case that are 
of sufficient importance to mention here. Bactericidal studies were 
made of the serum of the patient and of the serum of the second 
donor. They were both moderately bactericidal, as was the mixture 
of the two. The full blood of each was also moderately bactericidal, 
but the combination of both full bloods was completely bactericidal. 
This shows that seriun studies are insufficient. One should also 
study the plasma and the full blood if one wishes to obtain correct 
estimates in making bactericidal studies. 

The other observation relates to a severe pain that the patient 
referred to the right orbit, and which disappeared promptly after 
the first transfusion. It did not return until the hemoglobin again 
was reduced to the early low figure. We were evidently dealing 
with an anemic neuralgia. This observation is, as far as we know, 
unique. 

In the second case there was some improvement in the general • 
condition, but only for a few days. The case was a very advanced 
one. 

The third case was the only case in our entire series of a fatal 
accident following transfusion (aside from the two agglutinative 
and hemolytic transfusions discussed elsewhere’®). A large trans- 
fusion was done and no track was kept of the hemoglobin (it was 
one of the early cases). At the end of the transfusion the patient 
suddenly showed all the signs of acute cardiac dilatation, and died 
a few hours later. Autopsy revealed not only extensive aortic and 
mitral vegetations and an unexpected tuberculosis of the lungs, 
but extensive miliary necroses of the heart muscle. It has never 
been entirely clear whether death was due to liberation of toxic 
substances by some lytic action of the introduced blood on the cir- 
culating bacteria or to mere mechanical dilatation of the already 
damaged heart muscle. The latter possibility, however, seems far 
more likely. Excessive transfusion is an accident which can now 
be easily avoided by the method of calculation which we have 
introduced’” even when the transfusion is a direct one (artery to 
vein). Particularly in cases of cardiac disease should the amount 
to be transfused be carefully calculated. 

The fourth case of endocarditis to be transfused was a man who 
had for some time been in the bacteria-free stage of the disease 

Ottenberg and Kaliski, loc. cit. 

>®,Libman_and Ottenberg, Jour. Amer. Med. Assoc., 191L Ixx, 764. 
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and wlio was suffering from anemia. The hemoglobin was 20 
per cent., and the patient showed moderate general edema and 
marked edema of the feet and legs. He was put on the Karrel diet 
for a couple of days so that the addition of the transfused blood 
should not overburden his heart. The change in his condition 
after transfusion was very pronounced. Before the transfusion he 
had no appetite, suffered from insomnia, and had marked dyspnea 
even when walking on the level. After the transfusion his appetite 
returned, he slept well, felt much stronger, and was able to walk 
up four flights of stairs with only moderate discomfort. His 
dyspnea on exertion had evidently been due much more to his' 
anemia than to his valvular disease. He eventually became anemic 
again and succumbed to his disease. 

As to the advisability of performing transfusions in these endo- 
carditis cases, we believe that they are worth trying so as to help 
keep the patient alive for a longer time, and so as to put the organs 
into better condition to respond to any methods of therapy that 
are tried. We believe in such cases it is advisable to test the value 
of repeated transfusions, especially because we now know that 
there is a tendency for them to become spontaneously bacteria-free. 

VI. Transfusions for Intoxications. 1. Acide Poisoning. 
In severe intoxications transfusion would only seem to be indi- 
cated if a considerable part of the poison is contained in or has 
acted on the blood. Among poisons which act in this way are 
carbon monoxide, hydrocyanic acid, benzol, nitrobenzol, and pos- 
sibly carbolic acid. In such cases, of course, a large phlebotomy 
must be done before or during the transfusion. 

In illuminating gas poisoning, transfusion is now accepted as 
the best treatment. We have seen 1 case of poisoning by illumi- 
nating gas combined with a large dose of morphin. In this case 
the patient recovered after the letting of a pint of blood, a large 
transfusion, and artificial respiration for about three hours (part 
of the time by Meltzer’s intratracheal insuflBation). 

In a case of poisoning by a large dose of morphin with an unknown 
but probably small dose of prussic acid the same measures failed 
to save the patient. However, he did have a temporary return of 
consciousness after (although npt immediately after) transfusion. 

2. Diabetic Coma. Four cases of diabetes were transfused. The 
idea of trying transfusion for the relief of diabetic coma occurred 
to Dr. Elsberg, and the first case was transfused by him. Tempor- 
ary improvement of an impending coma occurred, but three days 
later all the symptoms returned and the patient died. A similar 
result was obtained in two other cases of diabetic coma, the one 
complicated by a earbuncle, the other complicated by gangrene of 
the foot. In neither of these cases was there more than transient 
effect on the coma. 

Transfusion was also performed in a case of diabetes complicated 
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by pernicious anemia in a young woman.® Two transfusions were 
done in this case, each time with a marked effect on the anemia, 
but none on the glycosuria or the occurrence of acetone and diacetic 
acid in the urine. The patient subsequently died of the pernicious 
anemia, which was of the rapidly progressive type. 

Transfusion then had no effect on diabetic coma or on the course 
of a severe diabetes. 

VII. Transfusions for Debilitated Conditions. Now that 
transfusion has become a relatively easy and perfectly safe proce- 
dure, it can be applied to the relief of anemia from all sorts of 
causes. In cancer there is no reason to expect real benefit from it 
except in connection with a radical operation. A number of the 
cases described above under the heading Transfusions Preliminary 
to Operation, were such cases, and were very successful. In other 
wasting diseases, such as tuberculosis, transfusion may be indicated 
to relieve anemia and improve the general resistance of the patient. 

There are many cases of simple anemia due to malnutrition or 
to minor causes or to no assignable cause. In some of these cases 
ordinary treatment is unsatisfactory or too slow, and transfusion 
would seem to be justified. In 2 such cases, the one anemic from 
no definite cause, the other as a result of repeated small losses of 
blood from hemorrhoids, transfusions were done with most satis- 
factory result. 


Part III. 

notes on the general management of transfusions. 

1. Dangers and Com'plications of Transfusion. Is transfusion 
dangerous to the patient? The idea is still widelj'' prevalent that 
it is; and yet we believe that to-day transfusion has become one of 
the most certain and safe of procedures. The three classes of 
accidents that formerly were feared — those due to incompatible 
blood, to dilatation of the heart, and to introduction of air — are 
all easily preventable by taking suitable precautions. 

Accidents due to incompatibility of blood, that is to say, to hemo- 
lysis or agglutination of the red blood cells of either donor or patient 
by the serum of the other, have been fully discussed in a previous 
article by Ottenberg and Kaliski.^*- Hemolysis is by far the greater 
danger and was found both clinically and experimentally® to show 
accurate correspondence between the test-tube phenomenon and 
the occurrence in the body. In no case in our series in which hemo- 
lysis or agglutvnation did not occur in the test tube were any untoward 
symptoms observed which could be attributed to these phenomena. 

We are indebted to Dr. Buerger for permission to use this case 
Loc. cit. 

Ottenberg, Kaliski, and Friedman, Jour. Med. Research, 1913 , xxviii 141 
VOL. ISO, NO. 1.— JULY, 1915. 3 ,.xMn, mi. 
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There were 3 cases in which agglutination of the donor’s red 
blood cells by the patient’s serum was observed in the test tube. 
Two of these patients died shortly after transfusion, and in the 
blood smears of both of them phagocytosis of red blood cells by 
leukocytes was observed. In the of these cases agglutination 
was the only test-tube phenomenon, in the other hemolysis as well 
as agglutination. In the third case the patient’s serum was hemo- 
lytic to the donor’s cells, and an extensive hemoglobinuria occurred 
after the transfusion, from which, nevertheless, the patient recov- 
ered. There was a fourth case, an emergency in which no tests 
whatever were made (a brother being taken as donor), and in 
which the patient died with convulsions during the • transfusion. 
The patient, however, was already in bad condition (hemorrhage 
following nephrotomy for calculus), and it is not certain whether 
death was due to transfusion or not. It seems probable that it 
was, however, as the fatal transfusion was the second one in this 
case, and at the first transfusion much difficulty had occurred in 
finding a donor because the patient’s serum was powerfully hemo- 
lytic to the blood cells of most of the donors examined. 

The instances in which the donor’s serum is agglutinative toward 
the patient’s cells have been shown by one of us^® to be theoretically 
far less dangerous; and, in fact, we have seen five transfusions of 
this kind in none of which were there any untoward symptoms or 
any phagocytosis in the circulating blood. We have been able 
to avoid transfusions in which the donor’s serum was hemolytic to 
the patient’s cells. In the great majority of cases it is possible by 
examining five or six different people to find one whose blood is 
entirely compatible with the patient’s. Twice in our experience 
transfusion has been given up because the patient’s serum was 
found to be powerfully hemolytic to the cells of every donor 
examined. In one of these instances, however, only a few donors 
were examined, and it is likely that if a large number could have 
been examined a suitable donor could have been found. 

We feel absolute confidence, then, that if the tests have been 
carefully done nothing lohatever need be feared from this source. 
It is needless to say that these tests require expert work and a well- 
equipped laboratory. They take about three hours to perform, 
and should never be omitted except in the most urgent cases. 

The danger due to dilatation of the heart depends not only on 
the condition of the patient’s circulation but on the amount of 
blood transfused and the rate at which it is delivered. When/the 
patient’s heart is known to be embarrassed, transfusion should be 
interrupted every few minutes. The amount of blood to .be trans- 
fused should be decided on before each transfusion according to 
the principles we will discuss below. In can be controlled during 

Ottenberg, Jour. Exper. Med., 1911, xiii, 425. j 
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a syringe transfusion by direct measurement and during a direct 
transfusion by the method of calculation which we have introduced. 

We have twice seen hypertransfusions. The first case was the 
rapidly fatal case described above under the heading of Endocar- 
ditis. The second case was a case of pernicious anemia in which a 
large transfusion was performed, the hemoglobin being raised from 
15 to 52 per cent. During the transfusion the patient developed 
all the signs of a pulmonary edema with nausea and vomiting. On 
the day following there was generalized edema with continued 
pulmonary edema and hematuria. On the third day the patient 
developed jaundice. She gradually recovered from these urgent 
symptoms, but the rapid blood destruction which had been going 
on continued, and she died three weeks later. 

Slight jaundice occurred in 2 other cases. The one was probably 
an instance of Banti’s disease (one of our early cases; incomplete 
records were kept of the case, so that it was not included in the 
tabulation of the present series). We believe that the jaundice was 
probably due to the same cause (excessive transfusion) possibly 
aecentuated by the special hemolytic tendency of the disease, itself. 
In the other case in which a slight jaundice followed transfusion 
the patient was suffering with a carcinoma of the stomach with 
numerous metastases. 

Hematuria also occurred in 1 other case. It was a case of 
nephritis with uremia and anasarca. This case was not discussed 
above under the subject Indications for Transfusions. A phle- 
botomy of 400 cubic centimeters was followed by a very large 
vein-tO'Vein transfusion. It was impossible to follow the amount 
of blood being transfused by the calculation method because 
the patient’s and donor’s hemoglobin were practically the same at 
the 'start. Transient hematuria occurred which may have been 
due' to excessive transfusion, but more likely to a special permea- 
bility of the kidneys from nephritis, since red cells were found in 
the urine also at other times independent of the transfusion. 

Aside from these unfavorable reactions due to incompatible 
blood or to hypertransfusion, a more or less marked febrile reaction 
occurred in about 10 per cent, of all our cases, and skin eruptions, 
usually urticarial in character, occasionally a few petechias, appeared 
in another 10 per cent. • In no instance were these symptoms 
serious, and in every case they cleared up within three days. 

2. The Donor. The securing of donors always offers a certain 
amount of difficulty on account of the necessity of examining- a 
number of men in order to be certain to find someone whose blood 
is compatible with that of the patient. We have generally inserted 
an advertisement in the newspapers. Occasionally relatives, of the 
patient have been used, but, as has been shown elsewhere,^-* it is 
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quite as necessary to make the blood tests of relatives as of strangers. 
In New York there is never any lack of response to advertisements, 
and we make a practice of keeping a reserve list of men who have 
answered such advertisements and who can be reached by tele- 
phone or otherwise, for use in emergency transfusions. The appli- 
cants never object to the taking of about 5 c.c. of blood for hemolysis 
tests and Wassermann reaction. Sometimes a small stipend is 
given to them for allowing this to be done. 

It is important to know what to tell donors and what can be 
promised them. They can freely be proniised absolute safety and 
a minimum of pain. When a syringe transfusion is to be done 
they are able to go to work again the next day. When a direct 
transfusion is done the wound hampers work for a week or two and 
in these cases the amount of money paid the donors is usually 
larger. We have only once known the donor to have any subse- 
quent trouble from transfusion. This was due to an infection of 
the wound, caused by his own carelessness. In the great majority 
of instances the recovery of the lost blood by the donor after trans- 
fusion is surprisingly rapid, and several donors have been in perfect 
health and have been used again for transfusion a month or six 
weeks after the first transfusion. It is wise in every instance to have 
the donor before the transfusion sign a legal form, relievmg the 2yatient 
and the surgeon from further liability, and stating the amount of money 
that he is to receive. 

Aside from the blood test a physical examination should be 
made to rule out infectious disease (especially tuberculosis and 
syphilis) or any cardiac condition which would contra-indicate the 
use of a particular donor. The physical build and temperament 
of donors are to be taken into consideration. Large men (weighing 
one hundred and sixty-five pounds or over) are to be preferred, as 
more blood can be taken from them with safety. Very fat men 
are not desirable, because in proportion to their weight their blood 
volume is less. Men of nervous or timid temperament should not 
be taken, as their actions are likely to interfere with the success of 
the transfusion. For syringe transfusions the character of the 
superficial veins is important. 

The watching of the donor during transfusion is more important 
in direct than in syringe transfusions. The donor should be given 
fluids, such as soup and hot coffee, but whisky should be avoided, 
as it frequently eauses vomiting and does not seem to do any good. 
The actions of different men during the loss of blood is exceedingly 
variable, and for this reason the observation of the donor is not a 
very reliable guide in transfusion. The pulse more frequently 
becomes slow than rapid. Toward the end of the transfusion it 
usually becomes soft, sometimes dicrotic. If the pulse rate becomes 
less than sixty it is best to stop the transfusion. Often the appear- 
ance of the patient is unchanged until a sudden collapse occurs. 
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Sometimes repeated yawning occurs toward tlie end of tiie trans- 
fusion, as an indication that enough blood has been taken. The 
first signs of collapse are sweating and pallor, and when these occur 
a real collapse almost invariably follows, with thready or impercep- 
tible pulse, semiconsciousness, and vomiting. Recovery usually 
takes place without any special stimulation. We have only once 
seen a severe collapse that required active steps to be taken. ^ This 
was a transfusion in a case of shock due to typhoid perforation in 
which an unusually large transfusion was done, and on account of 
the patient’s desperate condition little attention could be paid to 
the donor. However, with stimulation the donor' recovered in about 
a half-hour and had no further trouble. In a number of instances 
large amounts of blood (three pounds or more) are known by actual 
weighings to have been transfused without causing serious trouble.^® 

If sufficiently long periods are allowed for the hemoglobin per- 
centage to reach the normal again the same donor can be used for 
repeated transfusions, and there are certain advantages in doing 
this. 

3. The Technic of Transfiision. What is the best method of 
performing transfusion? This is not the proper place to enter into 
an extended discussion of questions of technic, but since the 
technic often plays a very important part in determining whether 
a transfusion should be done or not we will briefly consider the 
advantages of the several methods. The syringe method, as prac- 
tised by Lindeman, possesses great advantages over other methods. 
It involves no trauma and very little pain, and thus does not add 
the shock of a surgical procedure to the burden of an already sick 
patient. The exact amount transfused is always known. Not 
the least advantage is that syringe transfusions can be done repeat- 
edly on the same patient as often as desired. This opens all sorts 
of new possibilities in transfusion therapy. To some it will appear 
to be a disadvantage that the syringe method requires a more 
expensive apparatus. This, however, is no real obstacle. The 
aspiration of blood from the donor should not be left to an untrained 
assistant, as this part of the procedure is quite as difficult as the 
injection into the patient. 

The disadvantage of the direct transfusion is that it is a cutting 
operation and destroys a vein of the patient, so that only a limited 
•number of repeated transfusions can be done. When the patient 
does not have a low percentage of hemoglobin at the start of the 
transfusion it also has the disadvantage that one cannot estimate 
ho^v much blood is being transfused. We believe that those under- 
taking to do transfusions should be skilled not only in the use of 
the syringe method, but also in the direct method conducted by 
means of the Elsberg cannula or Carrel suture. It may be neces- 
sary at times to use one of the latter methods. 
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We have had no experience in the use of anticoagulants, such as 
hirudin and sodium citrate. In hemorrhagic diseases, which con- 
stitute so important a part of the indications for transfusion, such 
anticoagulants would seem to be contra-indicated. Dr. Richard 
Lewisohn (personal communication) has made studies of the value 
of hirudin added to the blood to be transfused and finds it to be not 
harmless.^® There are reports that sodium citrate can be used with- 
out danger. The method of defibrination is open to the same 
objection in hemorrhagic conditions as the use of anticoagulants — 
namely, that it removes fibrinogen and blood platelets. Moreover, 
it is impossible to defibrinate blood without mechanically injuring 
the red blood cells to a certain degree, and there is a possibility that 
if a large amount of defibrinated blood is transfused the anti- 
thrombin of the patient’s blood will not be sufficient to neutralize 
the action of the thrombin in the defibrinated blood and that intra- 
vascular clotting will occur. 

In the great majority of the transfusions reported in the present 
paper the direct method — artery-to-vein or vein-to-vein — ^was used. 
In about twenty of the later transfusions the syringe method was used, 

4. Amount of Blood to be Transftised. The quantity of blood 
to be transferred should always be determined beforehand by con- 
sideration of the following data: 

(a) The weight of the donor. 

(b) The weight of the patient. 

(c) The condition of the patient. 

(d) The nature of the disease. 

The first two factors have been discussed by us in a previous 
paper.'^^ The third has been considered above under Dangers in 
Transfusion. As far as the nature of the disease influences trans- 
fusion the following conditions may be considered: 

1. Hemorrhage. In hemorrhage an effort should be made so 
far as possible to replace the lost blood. Experience, however, 
shows that collapse can be overcome and the patient brought into 
a condition of safety by a smaller amount than has been lost. 

2. HemorrJmgie Diseases. In hemorrhagic disease a relatively 
small transfusion (500 c.c. for an adult) is usually enough unless 
the amount of blood already lost has been very large. In hemor- 
rhages due to cholemia we believe that a large transfusion with per- 
haps a preliminary phlebotomy is indicated (see Cholemia). 

3. Anemias, "^^ffien it seems desirable to raise the hemoglobin 
to a given point it is important to remember that there is generally 
a rise of the hemoglobin within twenty-four hours to a percentage 
somewhat higher than that at the end of the transfusion. We 
have observed this in the majority of our cases in which there was 


Dr. Lowisohn believes that various preparations of liirudin vary in toxicity. 
Libman and Ottenberg, loc. cit. 
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no hemorrhage after the transfusion. Generally the rise is about 
5 per cent., but sometimes it is as high as 10 per cent. It is pre- 
sumably due to a concentration of the blood. In pernicious anemia 
a moderate-sized transfusion (600 c.c. to 1000 c.c.) is probably 
sufficient. 

4. Poisoning. In the various forms of poisoning, especially in 
gas poisoning, a large phlebotomy followed by a very large trans- 
fusion would seem to be indicated. 

5. Repetition of Transfusion. As suggested above, there are 
probably many conditions in which repeated transfusions will 
accomplish a great deal more than a single large transfusion, or 
in which the repetition of transfusions may become necessary at 
later stages of the disease. Some such conditions are pernicious 
anemia, hemophilia, and infections, whether local or general. There 
is no danger in repeated transfusions provided the tests for hemo- 
lysis and agglutination are carefully done. The likelihood of hemo- 
lysis occurring is distinctly greater in the second and third than in 
the first transfusions, due to the development of immune hemolysins. 
We have found this experimentally,^ and several of the cases of 
fatal hemolysis after transfusion reported in the literature are. 
instances of second transfusions. In 21 of our cases there were 
two transfusions, and in 3 of them three transfusions, without 
any special ill effects. 

Addendum. Unger® has eliminated the difficulties experienced 
in the Lindeman method by the use of a simple apparatus. Up 
to the present time his apparatus has. been used in twenty cases. 
Transfusions can be performed very rapidly, 60 c.c. on an average 
being transferred per minute. -Chills, rises of temperature, vomiting 
and other symptoms that are occasionally seen after transfusions, 
seem to be less frequent when this method is used than when 
either the Lindeman or citrate methods are used. We can regard 
Unger’s method as at present the best for direct transfusion. 

Hustin,^® of Brussels, in May, 1914, published animal experiments 
in which citrate of soda was used and citrate of soda mixed with 
glucose. He stated thajt he had successfully used in one human 
case a mixture of blood and saline solution containing citrate of 
soda and glucose. He diluted the blood with an equal amount of 
saline solution because he feared that the 0.2 per cent, strength 
citrate which he was using in the blood might be dangerous if the 
blood was not diluted. This method would limit the size of trans- 
fusions and apart from that more recent studies have shown that 
such dilutions and the use of glucose are not necessary. At a 
meeting at the New York Academy of Medicine at which the present 

“ Ottenberg, Kalisld, and Friedman, loc. cit. 

=3 Jour. Am. Med. Assn., 1915, Ldv, 582. 

30 Ann. et Bull, de la Soc. Royale de Sci. Mdd. et Nat. de Bruxelles, 1914, No. 4, 
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ivriters communicated some of their studies, Weil stated that he 
had successfully done transfusions in human beings using a 1 per * 
cent, strength of citrate of soda and transferring amounts of blood 
up to 250 c.c. The coagulation time of the blood of the patients 
was not prolonged, in fact shortened.®^ Lewisohn^^ has reported 
the successful use of citrated blood in large amounts using only 0.2 
per cent, of the salt. He feared that the percentage of citrate used 
by Weil would be toxic when large amounts of blood were trans- 
fused. 

Weil believes that the great value of the citrate method lies 
in the fact that the blood may be kept on ice for a number of days 
and repeated injections of small amounts used. He has done 200 
transfusions in 46 cases.^^ He usually injected 300 to 350 c.c. of 
blood, but in one case he used 1400 c.c. The strength of sodium 
citrate was 1 per cent., occasionally 0.3 per cent. The blood was 
used as late as six days after it was obtained, but usually within 
three days. The reactions after transfusion were unimportant. 
There was occasionally chilliness and headache. In six cases the 
temperature rose to 102° F. and in four cases, above 102° F. Poly- 
uria occurred frequently. The patients seemed to hold the blood 
well. The coagulation time was frequently cut in half very shortly 
after the transfusion, but returned to the original time within 
twenty-four hours.®^ 

Lewisohn has transferred 25 cases; the highest amount given 
at one time was 900 c.c., but in one case 1600 c.c. were transfused 
within twenty-four hours. There was a diuresis in most cases 
which stopped within twenty-four hours. Some patients suffered 
from headache, and some perspired profusely. He has confirmed 
all of Weil’s observations concerning coagulation time. It is im- 
portant that he has found that the solution can be sterilized without 
losing any of its value. In three of his cases a chill resulted and in 
five there was marked temperature reaction. The chills occurred 
less frequently, however, than they occurred in Lindeman’s series. 

We have seen all these newer procedures used and believe that the 
method of Unger and the citrate method are at present the methods 
of choice. For large transfusions many will prefer the Unger method. 
The citrate method has distinct advantages when one wishes to make 
repeated injections of blood. Apart from its great simplicity it 
will be of particular value when patients live at a distance or 
when it is desirable that the patient does not realize that an im- 


Weil, Med. Rec., New York, January 23, 1915, Ixxxvii, 1G4; see also Jour. 
Amer. Med. Assn., January 30, 1915, Ixiv, 425. 

” Med. Rec., New York, January 23, 1915, Ixxxvii, 141. 

These facts were presented by Dr. Weil in a communication made to the Ameri- 
can Society for the Advancement of Clinical Investigation, May 10, 1915. 

Dr. Lewisohn’s publication will appear shortly in the Journal of Surgery, Gyne- 
cologj'- and Obstetrics. We are indebted to both Dr. Weil and Dr. Lewisohn for 
giving us these facts in advance of their publications. 
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portant procedure has become necessary. If future studies demon- 
strate that citrated blood acts as well in pernicious anemia as 
uncitrated blood and if no disadvantages are found from its repeated 
use in cases of hemorrhagic disease, this method will prove the 
most widely applicable. 


GASTRIC GLANDS IN MECKEL’S DIVERTICULUM.^ 

By G. R. Callender, M.D. 

FIBST LIEUTENANT, MEDICAL COUPS, UNITED STATES .VRMT. 

Some time ago the writer performed an autopsy on a child aged 
nineteen months, ivho had died as a result of intestinal hemorrhage. 
There was a history of one previous attack from which it recovered, 
but had always been rather weak and ill nourished. 



Fig. 1. — Low-power picture showing, from left to right, gastric type glands, 
villus of ileum, ulcer, and ileal mucosa. The artery at the right is a section of the 
vessel that ruptured. 

At autopsy the skin and mucous membranes were pale, as were 
all the internal viscera. With the exception of the intestine the 
latter showed nothing remarkable. 

Iotestine. About 75 cm. from the cecum on the border of 
the ileum opposite its mesenteric attachment was a diverticulum, 
2 cm. in length and 2.5 cm. in diameter, attached to the posterior 
wall of the cecum at its apex by a fibrous band 0.4 cm. in width. 
On section there appears a punched-out, regular ulcer, 0.5 cm. in 

1 Published with the permission of the Surgeon-General, United States Army. - 
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diameter, in the ileum at the border of the diverticulum. In the 
margin of this ulcer is a small vessel, the lumen of which is plugged 
with pinkish clot. 

The walls of the diverticulum are from 0.4 to 0.6 cm. in thickness, 
and the mucosa resembles that of the fundus of the stomach. 
There was no macroscopic blood in the intestine. Death did not 
occur until thirty-six hours after the hemorrhage, and the move- 
ments had ceased to contain blood for twelve hours. 

Microscopic examination shows an ulcer extending through the 
mucosa. The base of the ulcer is made up of a dense layer of 
fibrous connective tissue infiltrated with polymorphonuclear leuko- 
cytes and lymphoid cells. Section taken tlirough the blood-vessel 



Fig. 2. — Intermediate power, showing junction of mucosa of gastric typo with that 

of the ileum. 

shows it to be a small artery filled with a relatively acellular, 
fibrinous thrombus. A section through the ulcer, and extending 
into the diverticulum, shows from the border of the ulcer, first a 
layer of ileal glands, then with a rather sharp demarcation, superficial 
glands having no goblet cells but epithelium of high columnar type 
with clear peripheral cytoplasm. This epithelium extends to the 
bases of crypts into which simple tubular glands empty by narrow 
mouths. These latter glands form a thick layer extending to the 
musculosa, and are lined by two types of cells, as in the fundal 
glands of the stomach. The chief, central, or adelomorphous cells 
are of low columnar or pyramidal shape, stain rather faintly with 
eosin, and contain relatively few granules. The parietal, acid. 
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oxyntic, or delomorphous cells, largely at the peripheries of the 
glands on the basement membrane, take the eosin stain deeply and 
are filled with fine granules. The musculosa consists of two layers, 
an inner circular and an outer longitudinal. 

Diagnosis. Peptic ulcer of the ileum; Meckel’s diverticulum, 
lined with mucosa of the type of the gastric fundus glands. 

Remarks. The usual structure of Meckel’s diverticulum is 
that of the ileum: two thin layers of muscle and a mucosa made up 
of few villi and crypts of Lieberkuhn, with occasional areas of 



Fig. 3. — High power, showing (C) chief and (P) parietal cells of the tubular glands. 

(Stain, eosin-methylene blue.) 

lymphoid tissue. They are found about 80 cm. from the ileocecal 
valve, and are formed by the incomplete closure of the vitelline duct. 

A search of the literature, revealed no similar case. Hedinger,^ in 
1906, reported a case in which there was an island of pancreatic 
tissue intermingled with Brunner’s glands at the apex of a Meckel’s 
diverticulum. 

Acknowledgement is due Doctor C. A. Riley, of Allston, Massa- 
chusetts, through whose courtesy the writer was enabled to perform 
the autopsy. 


- Corr.-blatt. f. Schwiez. Acrzte, Basel, 190G, x.^xvi, 395. 
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GASTRO-INTESTINAL STUDIES, NO. X: AN ANALYSIS OF 
ACHYLIA GASTRICA. 

By Martin E. Behfuss, M.D., 

PHIIiAD5I.PHIA. 

(From the Departments of Physiological Chemistry and the Practice of Medicine 
of the Jefferson Medical College, Philadelphia.) 

Achylia gastrica stands at tlie bottom of the long list of secretory 
disturbances as the expression of the total lack of both enzjunes and 
secretion. Various authors have tried to picture a characteristic 
clinical syndrome, but the fact remains that the recognition of 
achylia gastrica can only be made through a direct examination 
of the intragastric mechanism. This means that an examination of 
the gastric contents is absolutely essential, although some obser-\’'ers 
claim that its presence can be recognized by fecal examination. 
In a summary of the many contributions to this subject, it is evident 
that the time-worn method of the administration of the test meal 
and its removal in one hour have been employed. This means that 
the commonest of all misdiagnosed conditions in this field can 
scarcely be separated. I refer to the spurious achylias whicli I 
shall discuss in the latter part of this article. The introduction of 
the functional method opens up a new line of study in this field. 
It enables us to follow the transit of food through tlie entire cycle 
of gastric digestion into the duodenum, and tliere we find a more or 
less characteristic observation in true achylia, namely,. the passage 
of food into the intestine which is similar in ever}’- way to that merely 
macerated by saliva, for instance, and not chymified. In a true 
achylia, and speaking broadly I mean a complete achjdia, tJiere is 
no evidence of gastric secretion in any phase of gastric digestion. 
Not only is tliere no free hydrocliloric acid and practically no total 
acidity, but pepsin and rennin are lacldng. This is rarely the case 
in gastric neoplasm. Today from the classical studies of Pawlow as 
well as many otlier observers we divide tlie gastric secretion into 
psychical and chemical phases. The psychical secretion we have 
been able to demonstrate ivith normal individuals. If this be true, 
therefore, that tliere is a definite psychical secretion initiated 
through the pathway of the vagus, whose tonus is probably main- 
tained by certain internal secretions (probablj'- paratlij'^roids (?) and 
possibly thyroids (?) ), and a definite cliemical secretion incident to 
the formation and absorption of substances elaborated in tlie course 
of digestion, so-called secretagogues and hormones, it should follow 
that suppression of either of these phases should lead to a psychical 
or cliemical achylia. The investigation of tlie entire gastric phase 
would then give us information as to the possible failure of one 
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or the otlier of these secretions. A total absence of secretion 
during the first hour of digestion followed by a perceptible secretion 
in the second would favor tliis view-point, namely, that a psychical 
achylia (nervous) exists, the reverse a pronounced secretion during 
the psychical phase would favor tlie interpretation of a chemical 
achylia. A total lack of secretion through both phases might 
indicate a deficiency of both functions, or an inactive mucosa, 
or possibly the failure of material in tlie blood from whicli the 
gastric secretion is derived. 

Our studies have indicated that in the majority of cases a complete 
acliylia occupying botli phases occurred. We have, however, 
found several cases in which there was a manifest achylia for one 
hour or more followed by a perceptible secretion in the second phase, 
namely, a true nervous or psychical achylia. The reverse, a chem- 
ical achylia we have never encountered. 

Until we know fully the mechanism and actual formation of the 
gastric juice, the definite causes produeing these secretory pheno- 
mena must escape us. It is of interest to note, for instance, that 
after parathyroidectomy, Carlson and Keating^ were able to demon- 
strate a marked deficiency in gastric secretion which was aided and 
improved by calcium salt administration. On the basis of this 
observation, in two cases of pronounced persistent achylia of long 
duration, one of them over ten years, we were able to demonstrate a 
perceptible and distinct return of secretion during the first hour of 
digestion. Dr, Bergeim, in our laboratories, elaborated an interest- 
ing hypothesis on the origin of gastric hydrocliloric acid,^ 

According to this hypotliesis the hydrochloric acid is formed 
from the NaCl of the blood through the interaction of tliis substance 
with an acid phosphate in the gastric cells. It was suggested that 
the acid phosphate was more probably tlie Ca acid phosphate than 
acid Na phosphate, because in vitro it is much easier to decompose 
NaCl by the action of the Ca salts. This is due to the fact that the 
acid Ca phosphate readily hydrolyzes with the formation of a basic 
Ca phosphate and free phosphoric acid, while the Na salt does not 
do this. According to him the formation of sucli an acid salt in 
the gastric cells presents no great theoretical difiiculty, as organic 
P compounds, particularly nucleic acids, are found in all tissues, 
and pe associated with enzymes capable of splitting off the phos- 
phoric acid. Further, the nucleic acids appear often to exist in 
combination with Ca. According to this view, the organic P 
compound may be furnished by the blood. The-findings of high 
acidity and efficient digestion associated with hyperfunction of 
pituitary and thyroid and the opposite in hypofunction, as well as 
decrease in secretion after parathyroidectomy, are interpreted to 


> Keeton, Amer. Jour. Physiol., 1914, xxxiii, 25. 

= Proc. Soc. Exp. Biol, and Med., 1914, xii, pp. 21-22. 
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indicate an influence of these glands over the mobilization and 
decomposition of the organic P compound. 

This question is worthy of extended study and investigation, 
and is mentioned owing to its interest and importance in connection 
ivith the cases whicli we report here. 

Discussion of Cases. — ^The results in tliese cases are recorded 
in terms of ^ NaOH, the pepsin was tested by the mett method, 
and in cases where rennin is marked absent, undiluted content 
failed to act on milk. 

Case I. — ^hlr. E., patient, was a perfectly healthy young farmer 
up until a short time before admission into the hospital, when he 
developed trouble with the ankle-joint and knee-joint on the left 
side; the patient otherwise was in perfect health, and said that his 
stomach in no way bothered him. The tube was passed and 
retained, and specimens removed at fifteen-minute intervals. In 
one and a half hours after the administration of an Ewald meal 
the stomach was found to be empty and the rapid motility character- 


istic of that condition was 

found to be present. 

Patient’s nutrition 

was satisfactory and the 

intestines were able to maintain, to -a 

remarkable degree, their vicarious function. 


Time. 

Total aciditj'. 

Free acidity. 

15 minutes 

1.0 

0 

30 

1.5 

0 

45 

2.5 

0 no enzymes 

CO 

2.5 

0 

90 

3.0 

0 


These figures are practically equivalent to a total absence of 
all secretion, and the enzymes were lacking. A study of the speci- 
mens collectively and separately showed no mucus, no blood, no 
evidence of any pathological cytology, in fact, nothing but a wet 
achylia with absolutely no evidence of inflammation. In this 
case the whole phase shows achylia, and in the absence of any 
evidence of inflammation, fermentation, bacterial action, aiid any 
local or constitutional disturbance incident to the gastric condition, 
I can only consider the condition a glandular one. Unfortunately, 
further studies were impossible. Vicarious intestinal function was 
almost complete. 

Case II. — ^Mrs. B., aged fifty years, four months loss of appetite; 
loss of weight; pain in the. epigastrium, and in fact everything whicli 
suggested gastric carcinoma; no palpable mass; no vomiting. This 
case, which is of great interest, was in the service of Dr. Solis Cohen, 
in the Jefferson Hospital, and it was with his kind permission 
and cooperation that I was enabled to study the case. Owing to tlie 
lack of appetite and the epigastric pain, the patient had refrained 
from eating and lost considerable weight. 

Examination revealed a soft, rather relaxed abdomen, in which 
the stomach could be distinctly outlined by inflation extending 
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to the level of the umbilicus, absolutely free from any palpable 
masses, and in which no tender points could be palpated; nor was 
there any splash or clapottage. The passage of the fractional tube 
on the empty stomach failed to reveal any appreciable residuum, 
and there was no retention or food rests, and no hypersecre- 
tion. An Ewald meal was then given, and after the first few 
samples, which were rather liquid, material having all the character- 
istics of a dry achylia was removed. The material was removed 
at intervals until the one and three quarter-hour interval, when the 
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stomach was found to be empty— a lavage confirmed this finding. 
The results of this first examination are as follows: 


Time. 
20 mins. 
30 
40 

I hour 
IJ hours 



Total acidity. 


Free acid. 


1.0 0 

3.0 0 

2.5 0 

1.0 0 

4.0 0 

4.0 0 

low 0 


This was repeated three days later with the same findings. 

An examination of different portions revealed neither pepsin 
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nor rennin, nor was there mucus, occult blood, or bacteria in any 
of the specimens. The albumin reaction did not exceed -^V hi any 
phase, and there were no cytological findings, no laetic acid was 
found, and absolutely no signs of putrefaction. I was compelled, 
on the strength of this examination, to make a diagnosis of benign 
achylia, and shortly after Roentgen-ray examination revealed 
absolutely nothing in the stomach. Examination at that time 
revealed a small palpable mass in the inner aspect of the cecum 
corresponding to the appendix, and toward this were peristaltic 
waves, small intestinal, indicating a probable obstruction in this 
region. An achjdia diet was instituted; the patient was given 
parathyroid extract, and shortly afterward commenced to gain 
weight. In a comparatively short times her appetite had returned. 

A second test several weeks after the first observation revealed 


the following curve: 



Time. 

Total acidity. 

Free acid. 

5 mins. 

7.0 

0 

15 

15.5 

Trace 

30 

11.0 

Trace 

45 

3.0 

0 

1 hour 

8.0 

0 

hours 


0 


Shortly afterward she continued to improve, and in the interval 
gained seven pounds, was free from pain, and eating liberally. 
Her subsequent history was not so satisfactory; shortly afterward 
she suffered from grippe and was readmitted into the hospital in 
very bad shape; marked headache; severe pain in the back; lassitude; 
and a mass in the right side; 23,000 leukocytes; probable carcinoma 
of cecum, with infection and abscess formation. Her condition was 
so poor as to prohibit intervention, and she died, without permis- 
sion from the family for an autopsy. Of one tiling I am certain, 
that in this case the gastric sumptoms were not due to carcinoma 
ventriculi. The mass in the right side was small and insignificant, 
and was probably an early carcinoma of the cecum. In this case 
all the improvement, as shown in two examinations, was on the 
psychical side of the curve — no improvement was noticeable later 
in the curve — and the case is of interest as registering a distinct 
improvement under parathyroid. 

Case HI. — ^The following case was a very intelligent gentleman, 
M. P., referred to me by Dr. Nylin. To all intents and purposes 
he was perfectly healthy, and there were no gastric symptoms 
whatsoever. He complained only of looseness of the bowels, from 
which he had suffered for many years; it was scarcely looseness, 
rather than an undue frequency of the bowels. Careful examination 
showed high blood-pressure 160, accentuated aortic, very early 
signs of interstitial changes in the kidneys, some gouty tendency. 
Examination of the movement showed a malassimilation of car- 
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bohydrates and connective tissue in small amounts, 
as follows : 

Ilis curve was 

Time. 

Total acidity. 

Free acid. 

Pepsin. 

Rennin. 

is mins. 

3.1 

• 0 

0 

0 

30 

3.1 

0 

0 

0 

45 “ 

3.0 

0 

0 

0 

1 hour 

6.0 

0 

0 

+ 

It hours 

4.0 

0 

+ trace 

+ + 

11 “ 

•*- 2 

13 H 

4 

23.0 

31.0 

Trace 

Trace 

0.5= 

+ + 


This case is extremely instructive. It shows according to the 
ordinary technique, an achylia, but by the fractional method it 
shows a total psychic achylia, distinct evidence of a chemical 




secretion during the second phase. This has been endured for 
years, and yet there was absolutely no evidence of any irritation on 
the part of the stomach, no bacteria, mucus, or blood — simply 
a dry achylia, from which juice was filtered, with difficulty in the 
first phase and distinctly more abundant in the second phase. 
Furthermore, evidence of both pepsin and remain were found 
throughout later phases. 

Case IV. — ^hlr. K. was referred by Dr. Beardsley and Dr. Tracey, 
Beverly, New Jersey. This case was one of unusual interest, 
inasmuch as it presents the many phases and causes whieh might be 
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operative in causing an organic achylia and in which a bad prognosis 
was fortunately incorrect. Mr. K., aged forty-seven years, hard 
worker, and exposed to considerable nervous tension, has been 
suffering for many years from an obscure gastric condition. Ten 
years ago, when seen by Dr. Musser, he was found to have an achylia 
with gastric catarrh and dilatation. At the time when I first saw 
him his condition was deplorable, his appearance a grayish green, 
and markedly anemic. He complained of bringing up a small 
amount of yellowish mucus every morning. His condition to the 
attending physicians suggested a pernicious anemia, and I must 
confess that it seemed that such a course was likely, although a 
complete blood picture and certain signs were atypical. Wasser- 
maun was negative, and before I made a gastric study, another 
physician had made an examination, found a great deal of pus and 
mucus in the stomach, and a complete achylia according to the 
ordinary methods. The empty stomach revealed little retention, 
but a great deal of mucus, and the fractional examination after 
the administration of the Ewald meal showed the following: 


Time. 

Total acidity. 

Free acid. 

Mott pepsin. 

Rennin. 

5 mins. 

1.0 

0 

0 

0 

15 

1.0 

0 

0 


30 

1.5 

0 

0 


45 

1.5 

0 

0 

0 

1 hour 

4.0 

0 

0 


IJ hours 

4.0 

0 

0 


li “ 

5.0 

0 

0 

0 


Total achylia in every phase, an enormous amount of mucus, 
pus which had been clearly swallowed, many bacteria, some swal- 
lowed and others intimatelj'’ mixed Avith the contents; no enzymes; 
absolutely no response, and tinged throughout in each case AAath 
blood. Neoplasm ruled out, OA\dng to the duration, the relatively 
loAV loss in weight, absence of mass, and of any Roentgen-ray 
findings and the diagnosis of achlorhydria hemorrhagica gastrica 
secondary to ingestion of infected mucus from probable bronchi- 
ectosis in lung. To make a long story short, diet Avas immediately 
regulated, lavage and the direct local application of sih'^er was 
carried out, iron and arsenic given hypodermically, and parathyroid 
giA^en, gr. t.i.d., for three days at interA'^als. After three months 
he had gained tAvelve pounds in AA’-eight, his blood had gone up to 
4,200,000, his hemoglobin over 80 per cent., his appetite had com- 
pletely returned, but the important thing AA’’as the gastric analysis, 
after an achylia of ten years’ duration, in AA’-hich we all felt justified 
in beUeAung there Avas an atrophic gastritis: 


Time. 

15 mins. 
30 

45 “ 

1 hour 
1 i hours 


Total acidity. 
6.0 

15.0 
35.5 

55.0 


Free acid. 

0 

0 

0 

Trace Pepsin present. 

Strong trace Free acidity. 

Rennin — not tested. 
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Still some mucus, but infinitely less than on former occasions, 
and a few bacteria which have been gradually stamped out. I am 
not prepared to believe that the parathyroid is entirely responsible 
for this change. In fact, the hypodermic administration of hema- 
tinics may have vTOUght a change; furthermore, I acted on the 
principle that nutrition was the important thing in his case, increased 
assimilation being followed by marked improvement. Among 
the interesting points in this case was the return in the salivary 
secretion to which the patient himself called attention; furthermore,’ 
the tongue, which was glossy and rather pale at first, became 
bright red, with papilla distinct. The bowels, which were markedly 
constipated, phenomena of mucus colitis being frequent, were once 
more regulated, although it must be confessed a small amount of 
magnesia was and is being used. It is my belief that parathyroid 
is in part responsible for the return of the secretion, inasmuch as 
qualitative tests on other occasions did not reveal such a pronounced 
effect. The gain in weight was from 131 to 158 pounds, and at this 
writing, nine months later, the cure is complete. 

Case V. — Represents Mrs. Si., aged thirty-eight years, who has 
been suffering for three years with nausea and vomiting and an ob- 
scure gastric affection which suggested neoplasm. Her curve shows 
an absolute achylia in every phase and no enzymes. Abderhalden 
reaction was negative, and Roentgen-ray studies show, outside of 
marked ptosis of both stomach and large bowel, no evidence of any 
neoplastic condition. Stool examinations show connective tissue 
which has come through, but otherwise poor utilization of fats. 
The case exhibits ' also hyperthyroidism, and is at present under 
observation. There is undoubtedly a marked catarrhal process 
present, and two examinations at an interval of two weeks reveal 
complete achylia: 


Time. 

Total acidity. 

Free acid. 

Pepsin. 

Albumen, 

Kennin. 

5 mins. 

2.0 

0.0 

0 


0 

10 “ 

2.5 

0.0 

0 

80 

0 

15 " 

3.0 

0.0 

0 


— 

30 

4.0 

0.0 

0 


— 

45 

4.45 

0.0 

0 


— 

1 hour 

6.0 

0.0 

0 ■ 

80 • 

0 

li hours 

5.0 

0.0 

0 


— 

R- “ 

10.0 

Trace 

0 

80 

? 30 min. 

If “ 

9.0 

V 

0 




Gastric mucus in every specimen. 

Digestion of an Ewald meal is over in one and three quarter hours. 
It will be seen that there is practically no elaboration of acid; there 
is, however, a trace to be found in the more advanced stage of diges- 
tion. There is a large amoxmt of mucus, illustrative of a pronounced 
catarrh. The question which arises is naturally that between a 
neoplasm, a benign achylia, and a pronounced infected gastritis 
(achlorhydria hemorrhagica gastrica). Against the former is the 
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blood count, the condition of the patient, the peculiar type of the 
albumin curve, which in that condition steadily increases. Further- 
more, there is to be found no lactic acid, no Oppler-Boas bacilli, 
but some small diplobacilli and bacteria. 

Case Contrast the preceding with the following case of 
spurious or false achylia in a case of marked gastric catarrh. 

Mrs. H., suffered from typical loose bowels — with apparently 
no definite cause, indigestion, discomfort, eructations after eating. 
Occasionally cramp-like pain in the upper abdomen. Empty 
stomach negative, except for small residuum almost entirely com- 
posed of gastric mucus. 

An Ewald meal gave on fractional examination the following 
results : 


Time. 

Totnl ficidity. 

Free acid. 



5 mius. 

2.0 

0 

Mucous 


10 

2.0 

0 

Mucous 


15 “ 

3.5 

0 

_ 


30 

4.0 

0 

_ 


45 “ 

4.0 

0 

- 

— pepsin + 

1 hour 

5.0 

0 

— 

— pepsin -(- 

11 houis 

3.5 

0 



n “ 

15.5 

0 

— 

• — pepsin + 

11 “ 

23.0 

0 


Rennin — not tested. 


Here was a case of chronic gastritis with hypermotility and 
the typical gastrogenous diarrhea incident to a lack of gastric 
secretion. Undoubtedly the case would be placed in the achylia 
group, and yet pepsin, when properly activated, was found when 
tested. There is here once more a complete inhibition or delay of 
the psychical secretion to be followed by an appreciable secretion 
during the second stage of gastric digestion. The specimens in 
this case answered the description of wet achylia. After thorough 
irrigation and treatment of the stomach, perceptible free acid was 
found earlier in the digestive cycle. 

(Note. — ^A t present vTiting, some six months later, well; but 
incomplete return of secretion.) 

Case VII. — ^hlrs. Gr. is a case in every way similar to the case 
described as' Case VI. Empty stomach is negative, but in this 
young woman, who complains of discomfort and distress after 
eating, no actual pain shows the following findings after the admin- 
istration of an Ewald meal; 


Time. 

Total acidity. 

Free acid. 

Pepsin. 

5 mins. 

4.0 

0 

0 

10 “ 

4.0 

0 

0 

15 “ 

5.0 

0 

0 

30 “ 

7.0 

Trace mucus 

+ 

45 “ 

11.0 

Trace mucus 

+ 

1 hour 

29.0 

0.0 mucus 

+ 

11 hours 

30.0 

Trace mucus 

+ + 

1 J- “ 

2 

0.0 

mucus 
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Prolongation of digestion; still an appreciable rest after two 
hours; intimate mucus in all the specimens, indicating a well- 
marked catarrh; occult blood negative; starch digestion advanced; 
yeast, trace; lactic acid, slight trace; many bacteria indicating an 
infected mucosa; likewise vegetable debris, but no meat, there being 
atony and stagnation. 

Spinious achylia, catarrh, atony, dilatation ( ?) 

We have been able to demonstrate an experimentally induced 
achylia even in hypersecretory individuals by means of certain 
hypertonic solutions. The results of this work will appear shortly 
but it seems proper to state , that both hypertonic salt solution 
and dextrose solutions are capable of inducing a definite delay 
in the appearance of gastric secretion for eighty minutes or more. 
This is of considerable interest inasmuch as water alone is capable 
in these subjects of giving rise to a perceptible secretion. 

In conclusion we maj'' state : 

1. True achylia in which there is a total lack of acid and enzj^mes 
through the entire period of gastric digestion is exceedingly rare. 

2. By means of the fractional method we have been able to study 
the entire period of gastric digestion in cases of achylia. On the 
basis of Pawlow’s work, it is suggested that if his conception of 
gastric secretion be correct, it should follow that achylia can be 
either psychical or chemical. A total absence of secretion in the 
first hour of digestion, followed by a perceptible secretion in the 
second, would favor the belief that a psychical achylia (nervous) 
exists. The reverse, falling off in secretion, would favor the inter- 
pretation of a chemical achylia. A total lack of secretion through 
both phases might indicate a, deficiency of both functions or an 
inactive mucosa. 

3. Our studies show that the commonest form is a complete lack 
of gastric secretion through both phases (total achylia) ; two cases 
were encountered of true psychical achylia, but a pure chemical 
achylia was never encountered. 

4. Attention is called to spurious achylia, which is quite common, 
and in which there is an ultimate elaboration of juice late in diges- 
tion, and always enzymes present. 

5. By means of the administration of parathyroid extract in two 
cases of hona fide achylia, one of over ten years’ duration, a per- 
ceptible retm-n of the gastric secretion was noted during the psychical 
phase. Dietetic and local treatment were instituted at the same 
time. 

6. The phase method of examination is of great value in deter- 
mining the tjqie of achylia as well as the possibility that at some 
phase the seeretion might still be active, as shown in several of the 
cases recorded. This finding distinctly improves the prognosis. 
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ALTERNATION OF THE PULSE: A COMMON CLINICAL 

CONDITION. 

By Paul Dudley White, M.D., 

HOUSE PHYSICIAN, MASSACHUSETTS GENERAL HOSPITAL, BOSTON, MASSACHUSETTS. 


The purpose of the present communication is, in the first place, to 
express the frequency of pulsus alternans as a clinical condition, and, 
secondly, to report the analj’sis of histories, clinical findings, and 
cardiographic records of this series of cases. I have found alter- 
nation of the radial pulse in 71 patients in the wards and among 
the out-patients of the Massachusetts General Hospital during a 
period of eight months. Radial pulse tracings were taken from 
300 cardiac and cardiorenal cases in all. 

Pulsus alternans is that condition of the pulse in which strong 
and weak beats alternate, but in which the cardiac rhythm is normal. 
It includes constant alternation and alternation found in phases 
and after premature beats only. The pseudo-alternation due to 
the late appearance of premature beats and due to respiratory 
influences must be differentiated from the true alternation (Figs. 
2, 3, 6, 7, 8, and 9). 

The clinical literature on the subject includes reports of small 
numbers of cases, usually from one to four or five, with scarcely a 
hint that all around us alternation of the pulse lies undiscovered. 
Mackenzie^ has seen the condition often during a considerable 
number of years, and now has records of “over 100 cases,” collected 
during a decade or more. Windle,^ in 1913, reported 45 cases 
collected during a period of over four years. 

Gravier,^ in 1914, published a thesis in which, at considerable 
length, he discusses the theories of alternation and tlie experimental 
work on the subject, and details a study of 40 cases which he had 
collected with the help of Gallavardin during the course of two 
years. I would refer to his extensive bibliography for the literature 
on the subject. 

Neither Mackenzie, Windle, nor Gravier^ express the frequencj'^ 
of alternation of the pulse. They indicate that it is not rare. 
It is the writer’s aim to show that it is a common condition. 

In the present communication the alternation found in the 
rapid pulses of auricular flutter (Figs. 1, 2, and 3) and paroxysmal 


* Diseases of the Heart, 1913, p. 260. 

2 Quart. Jour. Med., 1913, vi, 453. 

5 L’Alternance du Cceur, Etude Critique ct Clinique, Paris, 1914. 

* Gravier makes a prophecy on page 270 of his monograph "L’Altemance du 
Coeur” as follows: “H ne fait done pas de doute pour nous que le pouls alternant 
no soit bientot reconnu comme un symplome friquent de I’insuffisance cardiaque.” 
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tachycardia (Fig. 4) is not included.® Also, the pseudo-alternation 
due to respiratory blood-pressure changes (Figs. 5, 6, and 7) and 
to delayed appearance of premature beats (Fig. 8) is excluded. 
Doubtful cases of true alternans have been omitted. Of the 71 


^;vJVAJ\AJ\AJ\A^A^ 

Fig. 1. — Pulsus alternans in a patient about two hours after the onset of an attack 
of auricular flutter. In tracings one hour and one and one-half hours after the onset 
of the flutter at the same rate as the present (144) no alternation occurred. Time 
interval = 0.2 second. 



Fig. 2. — ^Pseudo-alternation from a case of auricular flutter. Simultaneous records 
of Lead II of the electrocardiogram above and radial pulse below. Abscissce = 0.2 
second. Ordinates = 10~^ volts. 
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Fig. 3. — Radial tracing from patient whose record is shown in Fig. 2. Pseudo- 
alternation of auricular flutter. Time interval = 0.2 second. 


cases found, 15 showed a constant alternation, 55 a post-premature’ 
beat alternation only, and 1 a phasic alternation. 

® During the eight months, three patients showing flutter and one sho-wung par- 
oxysmal tachycardia had alternation, the latter displasdng the condition only at a 
rate of 185 and not at the lower paroxysmal rates of 150 and 100, or at the normal 
rate of 60, a fact which reveals the exhaustion rate of this heart. 


ALTERNATION OF THE PULSE 



Fig. 4. Radial tracing from a patient, showing three rates of paroxysmal tachycardia. Interval of a few seconds between strips of 
tracing. Upper tracing shows the normal rate (60); middle tracing shows two rates of tachycardia (first 100, second 185); lower 
tracing shows a short paroxysm at a rate of 150, with return to the normal rate of 60. Alternation is present in the pulse at the highest 
rate only. Time interval = 0.2 second. 
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Fig. 8. Radial tracings from same patient a few seconds apart, the upper one showing a pseudo-alternation due to bigeminy from ventricular prematun 
beats, the lower record revealing a true alternation following a ventricular premature beat which falls every fourth beat, a = ventricular premature beat 
h = weak alternating beat. Time interval = 0.2 second. 
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The findings by montlis has been Quite uniform, 8 to 10 being 
the usual figure. From August 1, 1914, to November 30, 1914 
inclusive 33 cases were found, and from December 1, 1914, to 
March 31, 1915 inclusive 38 more were discovered, making a total 
of 71 for the eight months. On the two medical services of 40 
to 50 beds each, 51 patients were found to have pulsus alternans, 
18 out-patients shov^ed the condition, and 2 cases were found in 
the surgical wards. The medical services received the closest 
observation, although in these undoubtedly a few cases slipped by 
unrecognized and untraced. Among the out-patients and in the 
surgical wards relatively little time was spent. During two recent 
montlis in the out-patient department of the hospital. Dr. J. H. 
Pratt and four medical students limited their attention entirely to 
cardiac cases, and found among them 6 cases of alternation (8 per 
cent, of 74 from whom radial tracings were taken).® This fact 
indicates that during eight months in which I studied the condition, 
probably less than half of the out-patient alternations were missed. 

The frequency of alternation as compared with other abnor- 
malities of the heart beat found by me at the Massachusetts General 
Hospital in eight months may best be shown in tabular form: 

Table I. 


Ventricular premature beats 

Pulsus alternans 

Auricular fibrillation 

Auricular premature beats 

Defective A-V conduction and block, including twelve 
bundle branch lesions (long As-Fs interval not preceded 

by digitalis administration) 

Paroxysmal tachycardia 

Auricular flutter 


119 cases 
71 “ 

71 “ 

22 “ 


21 “ 
9 “ 

6 “ 


Alternation of the pulse was found in 33 per cent, of all cases 
showing any degree of cardiac decompensation from whom a radial 
pulse tracing was obtained. Table II shows the relative frequency 
of the various abnormalities of the heart beat in decompensation. 

Table II. 

Cases of cardiac decompensation traced in eight 

months 201 

Pulsus alternans 66 (33 per cent.) 

Auricular fibrillation 65 (32 per cent.) 

Normal pulse • . . . . 24 (12 per cent.) 

Ventricular premature beats without alternation . 20 UO per cent.) 

Defective conduction without alternation following 

digitalis 12 

Defective condition with and rvithout alternation 

following digitalis ig 

Defective conduction without alternation not follow- 
ing digitalis 3 

Defective conduction with and without alternation 

not following digitalis 20 

Auricular premature beats without alternation . . 4 

Auricular premature beats with and without alter- 
nation 

Auricular flutter . o 


« The writer is indebted to Dr. Pratt for these figures. 
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Seventy-two cases of non-fibrillating hearts shomng hypertension 
(systolic blood-pressure constantly above 160 mm. of mercury) 
were examined, and of tliese 37, or 51 per cent, showed alternation. 
The association of alternation and hj'^pertension has been pointed 
out by Windle,^ Gravier,** Lewis,® and others, and among the cases 
reported in the literature, hypertension occurred in a large 
percentage. 

The relationship of age to pulsus alternans in tlie 71 cases is 
shown in Table III. 


Years of age. 

0 to 10 
10 to 20 
20 to 30 
30 to 40 
40 to 50 
50 to 60 
60 to 70 
Over 70. 


0 

2 

2 

7 

16 

17 

17 

10 


Table III. 

Number of cases of pulsus alternans. 


11 (15 per cent.) below the age of forty. 


44 (62 per cent.) above the age of fifty. 


The youngest patient ivas fifteen years of age^° and the oldest 
seventy-five years. The majority of Windle’s patients were old 
arteriosclerotic people. 

Sex. Of the writer’s series 49 (69 per cent.) were male and 
22 (31 per cent.) female. 

In the attempt to determine the etiological factors of the cardiac 
condition the following data have been obtained : 

Table IV. 


Clear history of rheumatism, chorea, or ton- 


sillitis 

9 cases 

(13 per cent.) 

Clear history of syphilis 

4 


( 6 per cent.) 

Wassermann test positive (of 60 cases tested) 

9 

<( 

(15 per cent.) 

Hypertension: systolic pressure constantly 

above 200 mm. mercury 

12 

« 

(17 per cent.) 

total constantly above 160 

mm. mercury .... 

37 

(( 

(52 per cent.) 

diastolic pressure (of 68 cases 
tested) above 100 mm. mer- 

cury 

32 

tt 

(47 per cent.) 

Age, patients over fifty years*' 

44 

r( 

(62 per cent.) 

Excessive alcohol 

13 

“ 


Excessive tobacco 

12 

1 


Excessive tea or coffee 

11 

(1 



^ Loc. cit. ® Loc. cit. ® Clinical Disorders of the Heart Beat, 1914, p. 104. 

A few days after the expiration of the eight months a girl, aged ten years, was 
discovered to have true alternation of the pulse. 

The relationship of the arteriosclerosis of old age and pulsus alternans has been 
studied by tracing the radial pulse of 69 patients at the Massachusetts State Hospital 
at Tewksbury and at the Long Island Hospital, City of Boston. Among these arterio- 
sclerotic people, nearly all over sixty years of age, but few presented much evidence 
of cardiac decompensation, 5 showed alternation of the pulse, 4 in but slight degree 
after premature beats, 16 showed auricular fibrillation, 14 ventricular premature 
boats, 5 auricular premature beats, and 2 defective A~V conduction. The oldest 
patient, aged ninety-seven years, showed ventricular premature beats but no pulsus 
alternans; she looked as though she might readily live to be ten years older in spite 
of her marked peripheral arteriosclerosis. I am indebted to the resident physicians 
of the hospitals at Tewksburj’- and Long Island for the opportunity to examine 
their patients. 
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The severe acute infections are probably infrequently attended 
by alternation of the pulse. Of 10 severe cases of pneumonia and 
4 of typhoid only 1 (typhoid fever witli defective heart) showed 
alternation. 

Digitalis played no part whatsoever in the etiology of alternation 
in more than half of tire cases, for 40 patients had received none 
so far as I was able to determine prior to the pulse tracing. The 
failure to find alternation in the pulse of two typhoid patients 
who had a considerable degree of heart-block from digitalis or in 
that of two surgical cases in whom a postoperative digitalis block- 
ing. was produced (in one of these a prolonged a~c interval was 
found with a pulse rate of 105), suggest that digitalis may have 
played no role in the causation of the alternation in the other 31 
cases of the series. 

The relationship of clinical conditions ' such as angina pectoris 
to alternation has also been of interest. The present large series 
of cases affords useful data. 


Table V. — Clinical Conditions Associated avith the Alternation 

OP the Pulse. 


Dyspnea (constant or on slight to moderate 

exertion) 

Dyspnea ivithout physical signs of decom- 
pensation 

Dyspnea with very marked physical signs oi 

decompensation 

Angina pectoris 

Cheyne-Stokes breathing 

Albuminuric retinitis (18 fundi examined) 

Albuminuria 

Glycosuria 

Valve lesions — Mitral stenosis alone 

Aortic valve lesion alone 
Aortic and mitral . . . . 

Mitral regurgitation alone . 


G6 cases (93 per cent.) 

28 “ (39 per cent.) 

9 “ (13 per cent.) 

6 “ ( 8 per cent.) 

6 “ ( 8 per cent.) 

8 » 

45 “ 

3 “ 

3 “ ' 

4 “ 1 Total, 15 cases 

5 “ I 21 per cent. 

3 “ 


_ Hypertrophy of the heart was usually found on physical examina- 
tion and 24 cases which were examined with the Roentgen-ray 
(the patient’s chest seven feet from the tube) showed definite 
cardiac enlargement in every instance. The great vessels were 
abnormally wide in 5 of the 24 cases. 

Findings by Graphic Methods. — ^The pulse of each case was 
examined with the Mackenzie ink polygraph and 44 of the 71 
cases were also electrocardiographed. The following two tables 
show the analyses of the records made. 
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Table VI. — Polygraphic Records. 


Constant alteration (Fig. 9) 

Alternation after premature beats only 
Alternation after premature beats only 

(marked) (Fig. 10) 

Alternation after premature beats only 

(slight) (Fig. 11) 

Phasic alternation 

Ventricular premature beats 

Auricular premature beats (3 with v.p.bs.) 

No premature beats 

Defective A-V conduction (two after digitalis) 
Paroxysmal tachycardia at other times 
Pulse rate at time of alternation: 

Under 100 per minute 

Lowest rate, 57 ; highest rate, 125. 


15 cases (21 per cent.) 

55 “ (77.5 per cent ) 

15 “ (21 per eent.) 

40 “ (56.5 per cent.) 

1 case 

67 cases (94 per cent.) 

4 “ ( 6 per cent. 

3 “ ( 4 per cent.) 

3 “ 

2 “ 

53 “ (75 per cent.) 


Tabl^ VII. — Electrocardiographic Records (44 of the 71 Cases were 
Electrocardiographed) . 


E\’idenceof lesion of right branch of A-Fbundle 
Evidence of lesion of left branch of A-V bundle 
Evidence of defective A-V conduction (long 
P-R interval) not after administration of 

digitalis 

Other cases with long P-R interval after ad- 
ministration of digitalis 

Aberrant ventricular complexes (other than 

bundle branch lesion) 

Total of cases evidencing damage to conducting 
system (including one discovered with the 

polygraph) ’ 

Left ventricular preponderance 

Right ventricular preponderance .... 


7 cases (16 per cent.) 
0 “ 


5 “ (11 per cent.) 

7 “ 

3 “ 


15 “ (34 per cent.) 

22 “ 

3 “ 


The T deflection was flat or inverted in 13 and low in 2 of 
24 cases who had not been taking digitalis. 

Eighteen of the 44 electrocardiograms showed premature beats, 
and in 7 of these cases there ivas slight alternation of the T 
deflections afterward (Figs. 12 and 13), in 6 in accord with the 
radial alternation and in one in reverse order. In 3 cases there 
was slight alternation of the R-S deflections after premature 
beats. No constant alternation of the R-S or T deflections 
occurred. There was no alternation of the P complexes found. 

Sinus arrhythmia was a frequent finding. 


Table VIII. — Sinus Arrhythmia Associated with Alternation of the 

Pulse. 


Marked . 
Moderate . 
Slight . 

None 

Questionable . 


6 cases ( 8 per cent.) 

20 “ (28 per cent.) 

16 “ (23 per cent.) 

20 “ (28 per cent.) 

9 “ (13 per cent.) 


■ The small percentage of marked sinus arrhythmia occurring with 
the alternation.is probably accounted for by the relatively old age of 
the majority of the patients, but the frequency with which some 
degree of sinus arrhythmia occurred with pulsus alternans in the 




Fig, 11. — Slight post-premature beat alternation. Rate 87 per minute. Time interval = 0.2 second. 
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present series is a noteworthy fact. The response of the heart to 
nervous impulses may be active, although the cardiac contracting 
power is much diminished. 



Fig. 12. — Simultaneous records of electrocardiographic Lead II and radial pulse 
of patient, showing slight post-premature beat alternation. Note slight alternation 
of the T deflections after the premature beats. Time interval = 0.2 second. 


Therapy. Digitalis was given to 53 of the 71 cases and clinical 
improvement followed in 32 cases (60 per cent.), illustrating well 



Fig. 13. — Leads I, II, and III of patient who showed slight alternation of the radial 
pulse after ventricular premature beats. Note post-premature beat alternation of the 
T deflections. Left ventricular preponderance i.s shown by Leads I and III. 
Absciss® represent fifths of a second, ordinates represent 10-* volts. 


the fallacy of the old-time belief that it is unwise to give digitalis 
to an alternating heart. In 4 cases the degree of alternation was 
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lessened after digitalis, in others judgment could not be passed 
because premature beats which had appeared and had been followed 
by alternation no longer occurred after the administration of 
digitalis. 

Prognosis. One of the most important relationships of alterna- 
tion is that to prognosis. Since but a very short interval has elapsed 
since the eight months during which the cases here recorded were 
collected, it is impossible to give more than a suggestion as to the 
prognostic significance of the pulsus alternans. Twenty-two of tlie 
cases (31 per cent.) are known to have died during the eight 
months, most of them a few months after the condition was dis- 
covered. During the ninth and tenth months three more are 
known to have died, making a total to. date (June 1, 1915) of 25 
deaths (35 per cent.). Of the 25, one patient is known to have 
had pneumonia at the time of death, another streptococcus 
septicemia, a third malignant disease of the liver, and a fourth 
was comatose following a cerebral hemorrhage. Two of the 25 
were below the age of fortj^ years (the younger being fifteen 
years old) and 13 were over fifty years old; 10 had visited the 
out-patient department of the hospital within a few months or a 
few weeks before death; that is, they were ambulatory patifents at 
the time tlieir alternation was in progress. 

The relationship of the degree of alternation to prognosis is 
shown in the following table: 


Table IX. 

Number. Dead. 

Cases showing constant alternation .... 15 8 

Cases showing marked post p. b. alternation . . 15 7 

Cases shondng slight post p. b. alternation . . 40 10 


Percentage. 

53 

47 

25 


Tabora^- has spoken of a case of pulsus alternans alive six years 
after the condition was found; this is the longest survival on record. 

Pathological Findings. Of 6 cases dying at the Massachusetts 
General Hospital, 3 came to autopsy. All 3 showed coronary 
sclerosis in some degree, and 2 also showed on gross examination of 
the endocardium areas of fibrosis; 1 case showed marked sclerosis 
of tlie aorta. 

The weights of the three hearts were high— 384 grams, 403 grams, 
and 475 grams respectively. 

Microscopic examination of the kidneys showed in all an arterio- 
sclerotic nephritis. 

Value of Methods of Determining Alternation. A graphic 
record of the pulse is the onlj^ satisfactory method in searching for 
alternation, and even then one must be prepared to take a record of 
considerable length. This can be done well with an ink sphygmo- 

graph, long rolls of paper being available at very little ex-pense and 
effort. 

Conversation with Gravicr, “L’Alternance du Cocur,” p 2S‘> 

VOL. 150, NO. 1. JULY, 1915. 4 
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Palpation of the radial pulse revealed the alternation in 13 of the 
15 cases showing the condition constantly. It was also felt in 
several of the cases of post-premature beat alternation, but this 
finding is very unreliable, because of the impossibility to detect 
the difference by the finger between very late premature beats 
(as in a bigeminal pulse) and weak alternating beats. This criti- 
cism applies also to Gravier’s delicate bimanual method. Rarely 
this difficulty may also be experienced in the radial tracing itself on 
measurement. In such instances a simultaneous jugular tracing 
or, better still, an electrocardiogram will settle the matter. 

Auscultation of the heart is notoriously unreliable. Kahn’® has 
published experimental phonocardiograms showing the alterna- 
tion in intensity of the heart sounds in dogs whose hearts were 
alternating; but when one listens to the hearts of patients whose 
radial pulse alternates, the difference in intensity of the sounds is 
slight at the most. In one case of the 71 recorded here who showed 
very marked constant pulsus alternans, the heart sounds varied 
not at all in intensity. 

Rehberg’s test,’'’ which consists of the finding of a difference in 
the blood-pressure of alternating beats is cumbersome but reliable 
if a graphic record is taken; the auscultatory method in the use of 
the blood-pressure cuff is unsafe on account of the inaccuracy of 
auditory measurement in distinguishing between late premature 
beats and alternation. 

Delay in the Appearance of the Small Alternating Beat 
AT the Wrist, This delay was pointed out in the first description 
of pulsus alternans by Traube’® himself in 1872, and has been fre- 
quently found since. Of the 15 constant alternations in the present 
series, 6 showed well this delay, 5 showed it slightly, and 4 failed to 
show any measurable delay. An analysis of 25 post-premature 
beat alternations shows a simple delay of the small beat or beats in 
12 without apparent shortening of the As-Vs interval after the 
premature beat. In 5 cases the As-Vs interval after the premature 
beat was shortened, and in 7 cases there was a combination of this 
shortening with the usual alternation delay, thus magnifying the de- 
lay of the first weak alternating beat (Fig. 14). Sinus arrhythmia 
sometimes confused the picture slightly, but the curves were 
studied which showed none or very little. 

Other Observation.s. The relationship of the prematurity of 
the forced beats to the degree of alternation is seen, as a rule, only 
in comparison of early beats with those coming so late that they 
occur almost at the normal point after the preceding beat (Fig. 
15). In such cases the alternation is greater after the more pre- 
mature beat, a condition that would be expected on account of the 

•’Arch, f. d. ges. Physiol., 1911, cxl, 471. 

•' Ztschr. f. klin. Med., Berlin, 1909, Ixvjii, 247. 

” Berl. klin. Wchnschr., 1872, ix. 
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greater burden on the heart with the early beat. The alternation 
preceding premature beats as described by Windle^® has been seen 
by the writer only in a patient who, while showing waves of increase 
and decrease of a constant alternation, happened to have a pre- 
mature beat soon after the increase had begun. The sixth radial 
upstroke in Fig. 7 of Windle’s paper may represent a late premature 
beat, thus explaining the alternation following.!^ 

The relation of respiration and degree of post-premature beat 
alternation has been found to consist of a slight increase during 
inspiration and a slight decrease during expiration vdth ordinary 
breathing; with the pulsus paradoxus of thoracic respiration the 
reverse might be expected. 

Sum:siary. True alternation of the radial pulse has been found 
in 71 of 300 cardiac and cardiorenal patients examined with the 
sphygmograph by the writer at the Massachusetts General Hospital 
in the course of eight months (August 1, 1914, to April 1, 1915). 

It has occurred as commonly as auricular fibrillation;^® 66 of 
201 cases examined who were suffering from cardiac decompensation 
in some degree showed pulsus alternans; 65 others of the 201 showed 
auricular fibrillation; 15 of the patients having alternation showed 
it constantly, 55 after premature beats only and 1 showed a phasic 
type. The finding of ventricular premature beats has been of 
considerable value in the present series, 77 per cent, of the cases 
requiring the premature beats before the alternation of the pulse 
was exposed. 

The condition was found most often in people in late middle life 
or in old age. Hypertension was associated with the alternation 
in 52 per cent, of the cases. Cardiac enlargement was practically 
a constant finding. Syphilis and rheumatism apparently played a 
less important part in the production of the myocardial weakness 
than did arteriosclerosis. 

Electrocardiographic examination of 44 of the cases gave evidence 
of damage to the A-V conducting system in 15 cases, or 34 per cent. 
Electrocardiographic alternation was found in the T deflections 
after premature beats in 7 of 18 cases which showed premature beats 
on the records obtained. Only in 3 cases was there any alternation 
of the R-S deflection after premature beats. 

.Sinus arrhythmia occurred frequently in the series. 

Digitalis and rest in bed produced clinical improvement in 32 
of 53 cases in which digitalis was administered even though the 
pulsus alternans may have persisted. In 4 cases the alternation 
was diminished or banished after this therapy. 

'' Heart, 1910, ii, 9.5. 

Gra\-ier has made this same obsenmtion concerning Windle’s tracing, “L’Alter- 
nance du Coeur,” p. 151. 

” In 190G A. Hoffman (Munch, med. Wchnschr., 1900, liii), WTOte of finding 10 
cases of complete arrhythmia and 10 cases of alternation of the pulse out of 183 
cases traced. 
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Twenty-five of the 71 cases died within ten months from the 
beginning of this study, the majority of the deaths so far as could be 
determined attributable to the cardiac condition directly. The 
relationship of the degree of alternation to prognosis was_ as one 
would anticipate, the greater the degree the shorter the life after 
the pulse discovery. 

Arteriosclerosis of heart and kidneys was found in the only three 
cases examined postmortem. 

It gives the writer pleasure to acknowledge his indebtedness to 
members of the hospital staff for their cooperation. 


MODE OF ACTION AND USE OF EMETIN IN ENTAMEBIASIS. 

By Randolph Lyons, M.D., 

INSTRtrCTOB AND LECTDRER IN MEDICINE, DEPARTMENT OF MEDICINE, TDLANB 
UNIVERSITY, NEW ORLEANS. 


The value of emetin in amebic dysentery is so well established 
that the further report of cases successfully treated would scarcely 
be of general interest at the present time. The literature on the 
subject is rapidly becoming voluminous, but the present status 
of the drug in the treatment of amebiasis has been excellently 
summed up in a rather recent paper by Vedder.^ During the past 
eight months still further facts have come to light, so that the 
present communication will be limited to a practical discussion of 
the advances made in our knowledge concerning the mode of action 
of the drug, best methods of administration, dosage, ill effects, 
relapses, and other points of interest. In considering the mode of 
action of emetin in entamebiasis it will be necessary to inquire 
somewhat briefly into the habits and habitat of amebas in the body, 
and while some of the views expressed may be later proved incorrect, 
they at least permit of a rational basis for therapju 
Mode of Action of Emetin and Ipecac in Entamebiasis. 
The exact manner of action of ipecac and emetin in amebic disease 
was until a few years ago very indefinite. In the old days of ipecac 
therapy there were many theories but few facts. It can be stated 
no^y from experimental and clinical evidence that emetin is the 
active principle of ipecac from the amebecidal point of view. In 
1912 Rogers^ by the subcutaneous and intravenous use of emetin 
demonstrated that it owes its action chiefly at least to absorption 


^ Origin and Present Status of the Emetin Treatment of Amebic Dysentery Jour. 
Amer. Med. Assoc., 1914, Ixii, 501. 

' Rapid Cure of Amebic Dysentery and Hepatitis by Hypodermic Injections of 
Soluble Salts of Emetin, British Med. Jour., June 22, 1912, p. 1424. 



98 LYONS: ACTION AND USE OF EMETIN IN ENTAJIEBIASIS 


into the blood stream with resultant destruction of the amebas in 
the tissues. It matters not whether the amebas be in the tissues of 
the colon, liver, or gums of the mouth. 

The question arises. Has emetin or ipecac any effect upon amebas 
not in the tissues or within reach of the circulation but in the 
lumen of the large intestines? Carter® believes that in giving the 
whole drug (ipecac in salol-coated pills) by mouth and emetin by 
needle that bj’’ the former method we insure that the intestinal 
contents are thoroughly permeated with the drug and in the latter 
we reinforce the amebecidal effect of the parent drug upon the 
parasites buried in the wall of the affected intestines by the hypo- 
dermic injections of emetin carried to them by the blood stream. 
He is convinced that acute amebic dysentery requires the entire 
root with all its alkaloids as well as emetin. If we accept these 
statements as true, undoubtedly our new treatment with emetin 
injections must be modified or rather complicated by the simul- 
taneous oral use of large doses of ipecac. In short, we must return 
to the old, cimibersome ipecac therapy plus our emetin by needle. 
Do the facts justify the assertion that by giving ipecac orally we 
can thoroughly permeate the intestinal contents with the drug? 
In order to answer this question satisfactorily it is essential to 
know how ipecac or its active principles are eliminated from the 
body. Unfortunately all the text-books on modern pharmacology 
to wliich I have had access are imiformly silent upon this point. 
In hope of throwing a little light upon this subject the following 
investigation was made in 1912.^ Stools from patients receiving 
ipecac in which no amebas had been found for at least two or three 
daj's were collected, filtered, and the filtrate sterilized by heat. 
The sterile fecal filtrates were added to growths of amebas in vitro 
and allowed to remain in contact for varying lengths of time. 
The result was that the amebas remained practically unaffected, 
showing that the feces contained none at least of the amebecidal 
constituents of the ipecac. This is the only experimental evidence 
I am aware of against the elimination by the large bowel of the 
amebicidal principles of ipecac (chiefly emetin). The experiment, 
however, stUl lacks confirmation. Furthermore, it has been demon- 
strated in-vitro that emetin (also ipecac) is highly destructive to 
practically all species of amebas. Even clinically, evidence® has 
recently come to light showing the specificity of emetin on a species 
of amebas found in the alveolar tissues in Rigg’s disease. 

There exists in the intestines of many normal individuals the 
harmless Entameba coli. This organism should be easily destroyed 

’ Emetin and Ipecacuanha; Their Amebecidal Value in Pathogenic Amebiasis, 
Indian Med. Gaz., March, 1914. 

Observations on the Effect of Ipecac, Phenol, and Salicylic Acid in Vitro, New 
Orleans Med. and Surg. Jour., 1912, Ixiv, 884. 

‘ Protozoa of the Mouth in Relation to Pyorrhea Alveolaris, Dental Cosmos, 1914, 
hd, 948. 
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by emetin (or ipecac) if the drug is eliminated by way of the intes- 
tines. The following case will prove of interest in this connection: 

In 1913 I had occasion to treat a physician of this city for a 
chronic diarrhea. He had contracted amebic dysentery in Cuba 
seven years previously. Two years later he took a thorough course 
of ipecac, but a moderate diarrhea still continued. In 1912 a 
sigmoidoscopic examination revealed nothing abnormal. When 
seen by me in November, 1913, he was having a few loose stools 
early in the morning, but later the passages would become solid. 
The stools showed fermentation and were not dysenteric in char- 
acter. Microscopically there was no blood or pus but some mucus, 
trichomonads, and also what appeared to me to be typical EntamhcB 
coli. Because of the patient’s suspicious past history he was given 
therapeutic test with emetin. One grain of the hydrochlorid was 
injected daily for seven days. At the end of this period there was 
no improvement. Examination of the stool still showed vegetative 
entamebas (small, granular, sluggishly motile amebas, with well- 
defined nuclei). Under diet, rest, and attention to kidneys the 
patient was markedly improved. 

The result of this case adds further weight to the contention 
that emetin is not eliminated from the blood stream by way of the 
alimentary tract otherwise the Entameboe coli, which are simply 
harbored in the intestines should have been readily destroyed. 
The non-pathogenicity of the colon entameba is due in all proba- 
bility to the fact that it does not penetrate the intestinal mucosa. 
This explains why neither ipecac nor emetin, orally or by needle, 
has any effect upon them. By analogy the pathogenic entamebas 
which are free in the intestinal canal should remain unaffected by 
our specific medication and cause no symptoms. Such is found to 
be the case in the carrier state. Finally, the amebicidal action of 
. ipecac and emetin is limited then to the amebas in the tissues. 
When these are all destroyed the lesions heal with remarkable 
rapidity and the patient is cured. 

Relapses and Carriers. Unfortunately in a certain proportion 
of cases we find that relapses occur or the patient remains well, 
but his stools still contain the pathogenic entamebas and the indivi- 
dual becomes a carrier. Just why a relapse occurs in one case and 
the carrier state in another cannot be explained satisfactorily at 
present. Naturally both conditions depend upon the survival of 
some of the entamebas. 

To enter into a slightly more detailed discussion of this subject 
might appear, at first sight, to be only of theoretical interest, 
but it will be found, when we come to therapy, to be of considerable 
practical value, as we do not treat the two conditions alike. 

Relapses, in most instances, are due to the fact that some of the 
amebas escape destruction by encystment. In this stage they are 
resistive to any form of medication and produce little, or at times. 
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no local irritation. From careful history taking in some 80 cases 
of amebic dysentery I have found that in the majority of instances 
it will be noted that even in periods of improvement or apparent 
well-being the patient will usually admit that he experiences 
some slight abdominal discomfort or unnatural feeling in spite of 
the fact that the stools were apparently normal. From this. I 
am strongly inclined to believe that in the majority of cases some 
of the cysts remain imbedded in the tissues of the colon and are not 
simply harbored in the large intestine in the same manner as the 
Entamehce coli. For if such were the case there should be complete 
absence of symptoms in the intervals of remission. The relapse 
takes place then when conditions are favorable for the encysted 
forms to again become vegetative. 

In the carrier state it would appear however, that conditions 
are somewhat different. Flere the individual who is a menace® to 
the community is himself apparently immune to the organism 
which simply lives in his intestines. What it is that protects the 
intestinal mucosa in such a case from penetration by the parasite 
is not known, but this fact constitutes the essential difference 
between the two states. 

Modes of Administration. There are at the present time four 
routes by which emetin has been introduced into the body: the 
subcutaneous, the intravenous, the oral, and the rectal. It is 
important for effective therapy to know the advantages and dis- 
advantages of each method. In the following discussion the 
hydrochloride of emetin will only be considered, with occasional 
reference to ipecac. 

The Siihcutaneous and Intravenous Routes. For practical pur- 
poses these two methods of administration may be considered 
together. The intravenous route is only necessary in exceptional 
cases and does not differ from other intravenous medication. 

With regard to the subcutaneous injections of the drug there 
are several facts to be borne in mind: (1) that the alkaloid emetin 
is slightly irritating, and (2) the hydrochloride is slightly acid in 
reaction (the degree of acidity varies somewhat in preparations 
from different pharmaceutical houses). Where a small dose is 
injected, such as one-third grain, both of these factors are neg- 
legible, as the product is rapidly absorbed into the circulation. 
On the other hand if a large dose is administered (as one grain) ■ 
considerable local pain and inflammation results, owing to the 
concentration of the factors just mentioned. Intramuscular injec- 
tions cause still more discomfort. The inflammatory reaction thus 
produced at the site of inoculation may persist as an infiltrated 
area for from one to two weeks. It is more than probable that 
such a reaction seriously retards the rapid absorption of the drug. 

' Walker and Sellards, Experimental Entamebic Dysentery, Pliilip. Jour. Sci., 
1913, _Sec. D., No. 4, 253- 
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For these reasons where prompt and lasting effect is desired, small 
repeated injections are far preferable to large single doses. 

Oral Route. When emetin is administered by mouth it is highly 
probable, from what has been previously stated, that the drug is 
absorbed into the blood stream in the small intestines and is not 
eliminated by way of the colon in the fecal matter. The drug is 
usually taken in salol or keratin-coated pills : 

My first experience with this method occurred in April, 1913, 
in a man aged forty-four years, with a severe dysentery and hepa- 
titis. Because of the urgency of the symptoms (fever, abdominal 
pain, large tender liver, and leukocytosis) it seemed important to 
get the patient rapidly under the influence of the drug. He was 
accordingly given one-third grain of emetin hydrochloride by 
needle and by mouth, twice a day, that is, a total of one and one- 
third grains daily. The emetin was put up in one-third grain salol- 
coated pills. Ignorant of the contents of the pills the patient 
thought from the effect that he was taking a drastic purgative. 
There was considerable abdominal discomfort and a marked 
mcrease in the number of stools. After two days it was necessary 
to stop the drug by mouth and improvement rapidly ensued. 

This irritant action of emetin when taken by mouth is well exi 
plified in a case I was called in to see by Dr. Matas through w. | 
courtesy I am reporting it. The circumstances are briefly as folL j 

The patient was a white male, Italian, aged seventy 
Admitted to the Charity Hospital in November, 1913. The dis|as§ 
began one month previous to admission with a bloody diarrlj^ 
The diagnosis of hepatic abscess was made and the patient 
operated upon by Dr. Matas. Two days after the operation t& 
patient was put on emetin, and given one grain by needle daily^ 
In less than two weeks he was entirely free from temperature. 
The patient then refused further injections of emetin because of 
the soreness of his arms. Thereupon it was decided to continue 
the emetin by mouth in the same dosage, the ampoules being simply 
emptied into water. This solution caused no vomiting but his 
stools began to increase in number. Ten days later, when I was 
asked to see him, his bowels were extremely loose and he was very 
emaciated and feeble. Examination of the stools failed to show 
amebas but there were blood clots, pus, and mucus present. Recall- 
ing my first experience with the oral method I advised simply 
discontinuing the emetin. The patient made a slow but uneventful 
recovery. When seen two months later he had had no further 
return of his amebic affection. 

Here we have the curious spectacle of a man being cured and 
killed by the same drug. Undoubtedly the administration of 
emetin was^ prolonged unnecessarily. Another surprising fact 
was the ability of the patient to retain large doses (one grain) of 
the drug by mouth. 
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In order to determine the amount of gastric and intestinal 
irritation produced by the oral ingestion of smaller doses, the 
writer took a half-grain of the same preparation of emetin in solu- 
tion. This caused nausea and vomiting after an interval of an 
hour. This was followed in another hour by two loose stools accom- 
panied by griping, and some abdominal discomfort persisted for 
five or six hours. After this experience, in order to avoid the 
psychic element, I gave one-half grain by mouth to an unsuspect- 
ing, healthy young negro. He suffered no nausea, but one hour 
and a half later he had two watery passages with considerable 
abdominal discomfort. 

Low^ reports good results in two cases of amebic dysentery in 
which he used keratin-coated tabloids in one-half grain doses at 
night. Vedder® has treated one case by this method without 
obtaining the striking results that follow the hypodermic use of 
emetin, and is therefore not in favor of it. 

There is sufficient evidence at the present time to state that 
emetin should be given by mouth only under circumstances that 
do not permit of the hypodermic methods or of the administration 
of the whole drug (ipecac) by mouth, and then only in small doses 
(one-sixth to one-third grain). 

Colonic Route. With reference to this method, Chauffard'^ 
reports a case of amebic dysentery in which under subcutaneous 
injections of emetin the stools decreased from fifteen to two or three 
daily. After reading the report of Marehoux on the treatment of 
dysentery with emetin enemata, he decided to irrigate his patient 
with an emetin solution (100 mg. to 1000 c.c.). That day the 
patient had fifteen dysenteric stools. He looked upon this intes- 
tinal intolerance as due to the fact that this patient had been 
previously treated by subcutaneous injections of the drug. 

Although I have never used emetin by enema, I am strongly 
inclined to agree with Vedder that this so-called intestinal intol- 
erance was due to the direct irritant action of the drug on the 
intestinal mucosa. 

The practical value of solutions of either emetin or ipecac for 
colonic irrigations . is problematical, for the vegetative amebas 
will be easily destroyed if reached by many of our well-known 
agents, such as quinin, salicylic acid, silver nitrate, and others, 
while those in the tissues will not be acted upon. 

Dosage and Duration of Treatment. The dosage of emetin origi- 
ginally recommended by Rogers was small. The average sub- 
cutaneous dose was one-third grain, and a total of two grains 


■ Administration of Emetin by Mouth in Amebic Dysentery, British Med. Jour., 
1913, No. 1, 1369. 

> Loc. cit. 

s Resultats inattendus d’un Lavement d’emetine chez un Dysenterique Amcbitn, 
etc., Soc. M6d. des H6p., June 20, 1913. 



LYONS: ACTION AND USE OF EMETIN IN ENTAMEBIASIS 103 

usually sufficed for an apparent cure. Later the pendulum swung 
in the opposite direction and amounts varying from two and one- 
half to four grains daily were injected subcutaneously, and even 
by vein in severe cases. The cause of this reaction was probably 
due to the fact that as time elapsed reports of relapses became 
more frequent. At the present time the most effective dose appears 
to be somewhere between these two extremes. For an ordinary 
case of amebic dysentery in an adult an average of one grain daily 
is sufficient. It is of course impossible to dogmatize upon this 
subject, as individualization is necessary. Mild cases may get 
along well on less than one grain and severe cases may require 
more. I have yet to see, however, a case that required more than 
two grains daily, provided the principle of repeated small injections 
was followed. The tendency in the early days of the emetin treat- 
ment was to stop the injections when the stools became formed. 
Experience has shown that it is better practice to continue the 
injections, as Dopter advises, for four or five days after the stools 
are apparently normal. Careful and systematic examination of 
the stools will be found to be one of the best guides to therapy. 

In general the duration of treatment is from one to two weeks. 
It is seldom wise to prolong the administration of the drug beyond 
two weeks even though a diarrheal condition exists unless active 
entamebas are still present. The diarrheal condition may be due 
to an intestinal catarrh or an association bacillary infection, or 
possibly to the drug itself. In two cases that I have recently 
treated the diarrhea could apparently be attributed to the subcu- 
taneous injections of emetin. 

The first case was a college professor of forty years. He was 
treated by a colleague and put on ascending doses of emetin begin- 
ning with one-third grain and increased in four days to two grains 
a day. During the first few days of the treatment the patient’s 
bowels were checked and the pain and tenesmus subsided. When 
the large doses of the drug were reached (fourth day) his bowels 
became loose again and abdominal discomfort returned. TSfiien 
I saw the patient he had taken a total of nine grains of emetin. 
As.no amebas could be found the dose of the drug was reduced for 
a few days and then discontinued. The patient returned to his 
home and after two or three weeks the bowel disturbance disap- 
peared. There has been no recurrence in the past four months. 

The Second case was a young colored male of twenty-eight years 
who had had a chronic dysentery for five or six years. He was 
given injections of emetin , (one grain) daily for twelve days. Like 
the former case he at first improved rapidly, then an obstinate 
diarrhea set in. Examination of the stool showed blood-tinged 
mucus and a few resting amebas. The emetin was stopped and a 
saline enema given dailj^ for five days, during which time the 
number of stools was notably lessened. Following this a short 
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course of emetin by needle was again instituted. At the end of 
this course the stools were normal and a sigmoidoscopic examination 
negative. 

These two cases favor the view that too large doses of emetin 
or too prolonged use of moderate doses may cause a diarrhea or 
be responsible for its persistence. In what way the subcutaneous 
injection of the drug causes intestinal irritation I am unable to 
explain. At all events, emetin is best administered in courses of 
a week to ten days and repeated at intervals if necessary. During 
the administration of emetin, moderate purgation vdth castor oil 
or a saline is often beneficial. It keeps the intestinal traet elean 
and mechanically washes out many of the entamebas in the gut. 
For a munber of years I have made it a rule not to discharge a 
patient until he has been given a large dose of salts (one ounce), 
and the effect on the bowels carefully noted. In some cases that 
were thought to be cured, dysenteric symptoms returned and 
active amebas were found in the stools. The salts may be said to 
act as a therapeutic check upon our cures, though too much reliance 
should not be placed upon it. 

Ill Effects of Emetin. Ill effects from emetin are rarely 
encountered unless the dosage is large or the administration pro- 
longed for too long a time. I have already mentioned the probability 
of emetin by needle producing or keeping up a diarrhea. Allen^“ 
has produced nausea and vomiting by a single dose of four grains; 
no other ill-effects were noted. A mild peripheral neuritis occurred 
in a physician under my care who took, while in the country, one 
and one-third grains of emetin daily for sixteen days. During the 
last few days of the injections his legs became weak and he suffered 
vdth pains especiall}'^ in the calves. There was also some general 
muscular weakness. This condition gradually cleared up after 
stopping the drug. Eshleman” reports a case that developed a 
general eruption, purpuric in character, associated with a severe 
peripheral neuritis. The patient had received two grains daily 
for five or six days. Weis'- has observed peripheral neuritis in two 
cases following emetin, and believes it to be due to the use of too 
large doses. Spehl and Colard'^ report a case that had been given 
one grain for six days and then the dose increased to one and one- 
half grains daily. After a few days the patient developed a flaccid 
paresis of all muscles. There was edema of the face, rapid pulse, 
and diminished tendon reflexes. Recovery was slow. Serious 
sjunptoms have been met with after the intravenous'^ use of large 

The Emetin Treatment of Amebic Dysentery, Jour. Amer. Med. Assoc., 1913, 
lx, 664. 

^ Bull, of Touro Infinnarj', New Orleans and Surg. Jour., 1914, Ixvi, 965. 

^ Ibid. 

A Case of Emetin Poisoning, Provence Medical, April 18, 1914, p. 176. 

Baermann and Heinemann, Die Beliandlung der Amoeben Dysenteric mit Eme- 
tine, Munch, med. Woch., 1913, lx, 1132. 
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doses of emetin. It will be found safer to adhere to the original 
dose proposed by Rogers for intravenous use (one grain). 

In experiments on animals Vedder and Nicholses have demon- 
strated that the drug is fatal to certain laboratory animals in com-, 
paratively small doses (2.5 mg. per kg. of emetin intravenously, 
fatal to rabbit). The evidence is increasing in the literature to 
the effect that the drug is not as harmless as generally supposed 
and that large doses are not without danger. 

Relapses and Caeeiees. As mentioned in a previous paper^® 
it is not always easy to state, in many instances, whether a relapse 
is a reinfection from within or a fresh infection from without. 
In reviewing my own cases and the literature in general I should 
judge approximately 25 per cent, of the cases have recurrences. 
Under ipecac therapy relapses appeared to be less frequent, though 
I doubt seriously if this were actually the case. It is quite true that 
patients once treated vdth large doses of ipecac^^ rarely return for 
a second course, at least, to the same physician, for many of them 
prefer to suffer the inconvenience of the disease or try a patent 
medicine. On the other hand few individuals object to the emetin 
treatment and readily return if not. cured. Willets^® believes that 
the apparent superiority of ipecac in percentages of cures is due to 
the fact that the dosage of emetin varied widely as well as its mode 
of administration, while the ipecac cases were treated more per- 
sistently than the emetin cases. Siebert,^® who has had a wide 
experience with ipecac, considers the effect of emetin more lasting 
and that fewer cases relapse in the same time with emetin than 
with ipecac. 

The pathology of relapse has already been discussed, and we 
find that they are due probably to the fact that some of the amebas 
in the tissues escape destruction by encystment. Attention to the 
principles of administration, dosage, and duration of treatment 
previously outlined will' prevent relapses in some instances. Where 
the stools still contain entamebic cysts after apparent cure a recur- 
rence is likely to occur. As these cysts cannot always be found it 
is a safe rule where possible to place all patients on the intermittent 
plan of treatment. I have followed, in a general way, Chauffard’s™ 
method, which consists in giving a second series of injections two 
weeks after the first, then a third after three weeks, and even a 

Loc. cit. 

Lyons, R., Treatment of Amebic Dysentery with Subcutaneous Injections of 
Emetin Hydrochloride, Jour. Amer. Med. Assoc., 1913, lx, 1216. 

Exception should be made in favor of alcresta ipecac which is not disagreeable 
to take. 

's Preliminary Report on Treatment of Entamebiasis with Ipecac, Emetin-Neo- 
salvarsan, Philip. Jour. Sci., 1913, ix, 93. 

” Ueber die Behandlung der Amocben ruhr mit Emetine, Archiv. f. Schiffs und 
Tropen-Hygiene, 1914, xviii, 439. 

Les Rechutes de la Dysenteric Amibicnne ct lour Traitment, Jour des Prat 
1914, xxviii, 38 to 40. 
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fourth after a like interval. In long-standing cases this may be 
continued at monthly intervals. The drug is given for four or 
five successive days. The dosage that I have used has been usuallj’’ 
one-third grain, morning and evening. Before instituting the treat- 
ment the patient is given one ounce of salts m the morning and 
the first injection administered after the bowels have acted several 
times. This method was adopted in the hope that the intestinal 
congestion and watery stools caused bj'^ the saline might produce 
conditions favorable for the encysted entamebas to again become 
vegetative, when they would readily be affected by the emetin 
injections. There is no proof to this effect except, as previously 
stated, that intestinal irritation favors recurrences. 

It is too early to predict what the ultimate effect of such plans 
of treatment will be on the percentages of relapses, as prolonged 
observation will be necessarjL The principle, however, is rational 
and the number of relapses should be markedly diminished. From 
our knowledge of the pathology of the disease and the habits of 
the organisms it was scarcely to be hoped that one course of emetin 
or any other drug would be curative in every case. 

In the treatment of carriers, emetin has not achieved much 
success. Local irrigations of the bowel are usuallj'^ resorted to, 
though emetin is too irritating for this purpose. Fluidextract of 
ipecac may be substituted. Vedder advised high irrigation with 
quinin or silver nitrate solution. As it is a question of destroying 
resistant entamebic cysts, persistent and systematic treatment is 
required. 

Emetin in Pyorrhea Alveolaris. The treatment of Bigg’s dis- 
ease with emetin originated from the discovery of Smith and Barrett-^ 
that amebas were present in the gums of individuals afflicted with 
the disease. These investigators injected a 0.5 per cent, solution 
of emetin hydrochloride into the pyorrheal pockets which resulted 
in marked improvement of the condition. Bass and Johns- after 
an extensive investigation of over 200 cases of Bigg’s disease con- 
firmed the observations of Smith and Barrett and concluded that the 
disease was caused by a specific ameba {Entaviha biiccalis), which 
could be found in practically every case. They further improved 
the treatment by the subcutaneous use of the drug, injecting 
(in any part of the body) usually one-half grain of emetin daily 
for three to six days. They do not consider local injections of the 
drug into the gums necessary in every case, but do advise the use 
of a drop or two of fluidextract of ipecac on the tooth-brush at 
night. This will prevent further infection or relapses and may also 
be employed as a prophylactic measure. 

Loc. cit. 

" Further observations on pyorrhe.a alveolaris, Bass and Johns. New Orleans Med. 
and Surg. Jour., Feb., 1915, Ixvii, 071. 
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Four cases were recently reported by the writer^s in which the 
disease was apparently cured by the subcutaneous use of^ emetin. 
It is too early to consider the question of relapse in this disease or 
to state whether further injections or courses of emetin will be 
needed to maintain a cure. The tendency of amebas to encyst and 
the fact that emetin by needle only affects amebas in the tissues 
must be borne in mind. In severe cases with pus pockets a combined 
local and subcutaneous administration of the drug may be required 
to obtain the best results. 

After a few injections of emetin the amebas disappear from the 
gums and subjective and objective improvement is quickly noted. 
The tendency of the gums to bleeding, usually so marked in this 
disease, is rapidly controlled by emetin. This apparent antihemor- 
rhagic effect of the drug in pyorrhea alveolaris is as striking as it 
•is in the dysenteric cases. In both instances it is probably due to 
the prompt destruction of the amebas in the tissues which, by 
their activity, are a source of constant irritation and inflammation 
as well as an important factor in spreading infection. Once these 
amebas are killed healing occurs very quickly and the bleeding 
stops. There is no proof^^ thus far that emetin exerts any influence 
on blood-pressure, coagulability of the blood, or the cell counts.®® 
In spite of this the drug has been quite largely employed in the 
treatment of hemorrhages from many causes and organs. In three 
cases of hemoptysis the writer®® was unable to observe that the 
drug possessed any antihemorrhagic qualities, and believes, there- 
fore, that most of the favorable reports are due to the well-known 
tendency of hemorrhages to spontaneous arrest. 

Very recently in five out of seventeen excised tonsils amebas 
have been demonstrated by Smith, Middleton, and Barrett. The 
exact role played by the amebas in such cases is not definitely 
determined. In any event they are a complicating factor and tend 
by their activity to keep up chronic irritation and prevent healing. 
The above-mentioned observers lay stress upon the fact that the 
amebas feed largely upon the accompanying bacteria, and in their 
bacterial phagocytic action they doubtless set free different endo- 
toxins. The end results of this toxic absorption will therefore vary 
in their manifestations according to the kind of microorganisms 


23 Lyons, R., Emetin Hydrochloride in the Treatment of Amebiasis and Other 
Affections, read before Southern Medical Association, November 11, 1914, 

23 Flandin, Emetin in Hemoptysis, Soc. Med. des Hop., July 18, 1913. 

25 Maurel (Bull, de I’Acad. de m6d., March 24, 1914, cited from Prog. Med., 
December, 1914, p. 348) claims that emetin acts electively on smooth fibers and 
particularly on those of the bloodvessels, causing them to contract. This vasocon- 
striction explains, in his opinion, the influence of emetin on hemorrhage. On the 
other hand, Maurel states (Arch, de m6d. et d’Anat. Path., May, 1914, xxvi, 3, 
p. 225) that the apparent beneficial action of emetin in arresting hemorrhage is" all 
the more to be wondered at, seeing that experimentally in animals it has proved to 
have no action as a vasoconstrictor. 

25 Loc, cit. 
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ingested. In one of the nine clinical cases reported by the authors 
the patient suffered from a multiple arthritis. Amebas were found 
in the tonsils and also in the gums. Emetin in small doses appa- 
rentl}’' relieved the arthritic symptoms after the salicylates had 
failed. 

That amebas may be found complicating or causing other patho- 
logical conditions is not improbable, but until tliis is shown to be 
the case the heterogenious use of the drug in all sorts of affections 
is hardly to be recommended, as it will tend to throw discredit 
upon one of the most valuable therapeutic agents we have at our 
command. 

Summary. The chief points brought out may be briefly sum- 
marized as follows: 

1. Ipecac and emetin when taken by needle or by mouth act 
tlu-ough absorption into the blood stream and exert their speciflc 
effect only on those entamebas within reach of the circulation, that 
is, in the tissues. Entamebas free in the lumen of the gut are 
apparently not affected by either the oral or subcutaneous use of 
emetin or ipecac. 

2. It is not definitely known how or in what form ipecac and 
emetin are eliminated from the body, but there is some experimental 
evidence that the amebicidal principles of ipecac (emetin) when 
taken by mouth are not eliminated in the feces. 

3. The failure of the emetin by needle to destroy the vegetative 
Entavieba coli, a parasite simply harbored in the intestinal canal, 
argues against the elimination of the drug from the circulation by 
way of the large intestines. 

4. Relapses are due to the survival of some of the entamebas 
probably through encystment. There is reason to believe that iii' 
the majority of relapses some of these cysts remain embedded in 
the tissues of the gut, only awaiting favorable conditions to become 
vegetative. 

5. In the carrier state the entamebas are probably simply harbored 
in the lumen of the gut in the same manner as the coli, thereby 
causing no sjunptoms. The intestinal mucosa is in some way pro- 
tected against the penetration of the organism. 

6. Emetin is best administered subcutaneously. Small, repeated 
injections are to be preferred, as they are more rapidly absorbed 
and the effect is maintained. In severe cases emetin should be 
used intravenouslJ^ 

7. The oral administration of emetin is not advisable because 
of the intestinal irritation that results. The whole drug is preferable 
for this route. For the same reason emetin is not suited for colonic 
irrigations. 

8. In an ordinary case of amebic dysentery an average of one 
grain daily or less is sufficient. The duration of the treatment is 
from one to two weeks. Too large doses or too prolonged use of 
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moderate doses may cause a diarrliea or be responsible for its per- 
sistence. There is increasing evidence that large doses of emetin 
are not without ill effect. 

9. In order to prevent relapses an intermittent form of treat- 
ment should be instituted in every case even though cysts are not 
found. 

10. Emetin, subcutaneously and locally, has been shown to be 
practically specific in pyorrhea alveolaris. 

11. The use of emetin in hemorrhagic conditions is entirely 
empirical and its value is questionable. , 
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There are two principal forms of lateral curvature of the spine 
which present themselves to the practitioner’s attention, (1) the 
functional or the static form, and (2) the rotary or the organic 
variety. So much attention has been given of late to the treatment 
of the rotary form that the consideration of the functional type 
has been largely neglected. Since many of the rotary cases have 
at some period been of the functional type, and have taken on the 
rotary form through neglect or inefficient treatment, the considera- 
tion of the functional form becomes a matter of paramount import- 
ance. In order to determine the presence of the primary form it is 
necessary to recognize the functional type of the affection and to 
distinguish it from the rotary or organic type. This can be deter- 
mined by: 

1. The history of the case. There are certain etiological factors 
which should always first be considered before undertaking the 
treatment of any case of scoliosis. The history should include the 
birth, whether natural or instrumental; if employed, the occupa- 
tion; the age at the onset of the affection; any visual errors; the 
effect of puberty or of any antecedent illness which might have led 
to general debility, such as fevers, pulmonary affections, acute 
exanthemata of youth; the diet from birth, especiallj'^ such as 
would tend to produce rickets; inherited tendencies, especially 
tuberculosis; the inheritance or acquisition of nervous affections, 
such as dystrophies, infantile paralysis, unilateral development; 
congenital defects of the spine; or the loss of a member from con- 
genital absence, disease, injury; or finally the inequality of the 
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lower extremities from any of the many causes which produce this 

deformity. • ^ 

2. The examination of the patient in Adams’ position". 

3. The recognition of the functional form from the lateral 
blending of the English. 

Of the functional type several groups are classified according to 
their etiology, and these include the habitual, the true static, and 
the occupational. 



Fig. 1. — Right dorsal scoliosis. 


The habitnal results from partial or unequal use of the muscular 
system, the faulty positions being assumed either from earelessness 
or fatigue, as a single instance may be mentioned the scoliosis to be 
observed in artists’ models that have become deformed from assum- 
ing certain positions for long periods of time. 

In the static form there is an inequality resulting from alterations 
of one extremity. Whatever produces a shortening of one lower 
extremity produces an ’ obliquity of the pelvis in the opposite 
direction, and a primary deviation of the lumbar vertebree. This 
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may result from destructive changes in the articular structures, 
flat-foot, back-knee from ligamentous relaxation, etc. 

As indicated by its appelation, occupational scoliosis results from 
oblique positions assumed during occupations. Lateral curvature 
in youth is specially liable to affect those whose work requires them 
to liear heavy burdens upon one side. The habitual is most amen- 
able to treatment.. 

In order to recognize more accurately the functional form the 
organic must at once be clearly differentiated. These are the true 
rotary forms, and their diagnoses rest upon the following factors: 



Fig. 2. — Severe double curve due to rickets. 


(1) The Roentgen-ray examinations. (2) Examination in Adams’ 
position, in which attitude the curve persists as a permanent 
deformity on the convex side. (3) By suspension, in which position 
the curve is only slightly affected. 

Of the organic group some of the types of cases are amenable to 
correction by forcible methods of treatment. These are the cases 
of the functional type that have gradually become more severe, 
and to which rotation and torsion have beeji added, and in which the 
structures have become firm and unyielding, giving the so-called 
“fixed curves.” The organic forms not amenable to treatment are 
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tliose due to infantile paralysis, to suprenumerary bones and en- 
larged processes, empyema, bone-softening, and rickets. 

Treatment of the Functional Form. For many years this 
variety of scoliosis has been treated by orthopedic surgeons, with 
much success, by exercises and corrective measures. Many years 
ago the writer presented a method of treating these forms by a 
series of gymnastic exercises.^ This method of treatment, thus 
advocated, has been used to the present time, and is still employed 
with much satisfaction in this type of cases, and to it has been 
added certain manipulations and mild forcible corrective measures 
which make it extremelj'’ valuable in the treatment of these secon- 
dary forms of scoliosis. The best results are obtained in private 
practice but where individual work can be substituted for class 
work the results in hospital cases are very gratifying. Systemat- 
ically arranged these measures are as follows: (1) Development 
of weak muscles by exercises adapted to them individually 
or collectively; (2) slight over-development of the weak mus- 
cles; (3) uniform development of all the muscles; (4) employment 
of special movements to prevent relapse. 

To .successfully treat this class of cases it becomes incumbent 
upon the surgeon to discover the best voluntary position that 
can be assumed by the patient to correct the deformity and then 
in taking all the exercises in that position or in favoring that 
position in the use of all movements. Such a procedure of necessity 
leads to the development of the muscular structures, on the concave 
side of the deformity, and of the stretched or atrophied muscles 
on the convex aspect, these exercises to be continued or modified 
until slight overcorrection has been secured. , Each case is a study 
in itself, and while individual sets of exercises are prescribed for 
certain curves, experience has amply demonstrated that certain 
combinations of exercises are best adapted and are capable of 
yielding the best possible results, in very many cases, that offer 
themselves for treatment. The.sc exercises must be taken under the 
supervision of the surgeon, the trained instructor, or the masseuse. 
They are to be indulged in once a day, from thirty to forty minutes 
each; and two hours after or one hour before a meal. Massage is 
to follow, and afterward the patient must lie in the prone position 
or the keynote position, for a half-hour to an hour. The keynote 
position for right dorsal scoliosis (the more usual variety) is with 
the right arm extended sideways and the left arm elevated by the 
side of the head. These exercises are to be continued daily for 
six weeks, or tri-weekly for three months, and at two periods of the 
year, except during the menstrual periods and on Sundays. They 
are given three or four at a time by the surgeon until the whole 
series has been mastered, and should never be carried to the point 


‘ International Clinics, 1898, vol. ii, eighth series. 
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of fatigue. Throughout the exercises normal breathing should be 
indulged in, and at the end of each exercise one or two full breaths 
should be taken. If other work conflicts with the course of treatment 
it is necessary to omit all duties, school-work, etc., so that the 
patient may conscientiously comply with the requirements as laid 
down by the surgeon. 



Fig. 3. — Eight clors.il curvature. Kcy-notc position. 


^ The medical treatment should be directed by the family physi- 
cian. He may build up tlie patient by the employment of tonics 
and remedial agents such as come within his province. Menstrual 
irregularities will be corrected as soon as the scoliosis is corrected. 
Flat-foot or any asymmetry in the lower limbs should engage the 
serious attention of the orthopedic surgeon as well as any injury 
to the hip or knee. Visual errors should be corrected bv the 
ophthalmologist. 
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The special exercises in right dorsal scoliosis, which is the more 
common form (the treatment for left dorsal scoliosis being just 
the reverse), are as follows: (1) Best standing position: head up; 
abdomen in; chest and forward; weight on balls of feet; (2) 
keynote position, which is, left arm upward, stretch; right arm 
sideways, stretch; (3) same as (2) with “trunk forward, bend;” 
(4) same as (2) with “trunk to right, bend;” (5) same as (2) with 
“trunk diagonally forward, bend;” (6) same as (2) with “heels 
raise;” (7) same as (6) Avith “knees bend;”, (8) same as (2) with 
“right foot outward, fall out.” 

Additional exercises should be given to correct the irregularities in 
the lower extremities and to obliterate the secondary lumbar curve. 

After the curves have been overcorrected, bilateral exercises must 
be used for the symmetrical development of the body. These may 
selected from the Swedish exercises or combined, so as to bring 
into play all the muscles of the body, by employing the following 
eight exercises, arranged by Dr. Keating and myself: (1) “Neck 
firm;” then “heels, raise;”^ (2) “neck firm, trunk to left and right 
twist;” (3) “arms upward, stretch;” then “trunk to the left and 
right, bend;” (4) “arms upward, stretch; “then “trunk forward, 
bend;” (5) “right (or left arm) upward stretch;” then “right 
(or left) foot outward, fall out;” (6) “arms upward, ’stretch;” 
then “right (or left foot) outward, fall out;” then “trunk twists 
toward the side, corresponding to the forward foot;” (7) “arms 
sideways, raise;” “right (or left) foot forward, fall out;” (8) “arms 
upward, stretch;” “heels raise;” “knees bend.” 

Apparatus. In the treatment of these cases, certain apparatus 
Avill be found valuable, especially the high plinth of the Swedes, 
stall bars, and certain stretching apparatuses and appliances, such 
as the lateral suspension apparatus of Bedard, Beely and Lorenz, 
which will be found invaluable. Suspension may be facilitated by 
the use of rings, various kinds of ladders, trapeze, etc. 

Braces. In the treatment of mild cases of functional scoliosis, 
braces are seldom necessary, but a light corset-support, of the 
Shaffer type, as modified by the writer, is useful as a reminder to 
the patient, to assume a correct position, and offering a slight 
support to the patient during the intervals of exercise and recum- 
bency. It should be made of light steel or duralamin,^ and may 
be incorporated into a corset or worn under the corset. It con- 
sists essentially of a waist band, steadied by vertical pelvic bands, 
from which is built up a crutch, beneath the depressed shoulder, 
and a pressure-pad over the deformity. 

’ Cyclopedia of the Diseases of Children, Keating, year, vol. iv, p. 318; 

’ Duralamin is the new orthopedic metal, employed in the arts, made by the 
manufacturers of the celebrated Maxim guns. It is employed in the construction 
of air ships and submarines, and was introduced by the writer to the notice of the 
Medical profession (Orthopedic Transactions, September, 1913). It is almost as 
strong as steel, and but one-third as hea\-y, and is more, stable than aluminum. 
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HISTOPATHOLOGY OF CALCIFICATION OF THE SPINATUS 
TENDONS AS ASSOCIATED WITH SUBACROMIAL BURSITIS. 

By Eli Moschcowitz, M.D., 

PATHOLOGIST TO BETH ISIlABIi HOSPITAL, NEW YOHK. 

(From the Pathological Department, Beth Israel Hospital.) 

Under the title “Prevalent Fallacies Concerning Subacromial 
Bursitis; its Pathogenesis and Rational Operative Treatment,” 
Brickner has described^ his observations, surgical and radiographic, 
of calcareous deposits in and upon the supra- and infraspinatus 



Fig. 1. — Case 1. Showing intratendinous formation of young granulation tissue 
and formation of new bloodvessels. To the left, a narrow zone of older organized 
connective tissue. 

tendons, associated with adhesive subacromial bursitis. The fol- 
lowing is^ based upon the histological study of portions of diseased 
tendons in four of his cases. , 

1 Amer. Jour. Med. Sci., March 1915, cxlix, 351. 
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Case I. — Female, aged forty-five years. Operation upon the 
sixteenth day after indirect trauma. Fresh adhesions in and 
ecchymosis of bursa; yellow, semiliquid calcareous deposit over- 
Ijdng and within laceration of swollen supraspinatus tendon; 
infraspinatus infiltrated with blood. 

Pathological Examination (Figs. 1 and 2). Section shows a 
crescentic mass of tissue. Covering the entire convex border is a 
narrow zone of fairly loose connective-tissue fibers — a comparatively 
sparse number of large, long spindle-shaped cells of the connective- 
tissue type, a fair sprinkling of round cells, a few red blood cells. 



Fig. 2. — Case 1. Necrotic tendon lying within granulation tissue containing small 

discrete deposits of lime. 

a few thin-walled bloodvessels. This tissue represents .a fairly 
well-organized granulation tissue. 

Within this zone and filling the cavity of tlie crescent is a mass 
of tissue appreciably more cellular. The general appearance is that 
of an early form of granulation tissue. The predominant cell type 
is the round or plasma cell. There are a small number of spindle 
shaped connective-tissue cells and a few old and many newly 
formed bloodvessels. This tissue is abundantly infiltrated with 
red blood cells, most of which show degeneration changes, showing 
that the hemorrhage antedates the operation. The few old blood- 
vessels are small in size, and have thickened walls; this thickening 
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is largely due to swelling of the intima. The newlj'^ formed blood- 
vessels are irregular in shape and size, and consist mainly of clefts 
or spaces within the granulation tissue lined by a distinct and 
uniform row of endothelium. 

Upon the innermost aspect of this area of young granulation 
tissue there are finely granular amorphous masses of necrotic tissue. 
While this necrotic tissue stains diffusely with eosin, here and there 



Fig. 3. — Case 2. Well-organized granulation tissue springing from a tendon that 
has undergone extensive hyaline degeneration. Small discrete lime deposits lying 
within the tendon and in the granulation tissue. Here and there a foreign body 
giant cell. 

are scattered discrete sand-like particles, that stain blue with 
hematoxylon, indicating a lime reaction. The greater part of this 
necrotic tissue lies loosely within the cavity of the crescent; a much 
smaller portion is still in direct continuity with the adjacent gran- 
ulation tissue. 

Epicrisis. This section reveals substantially two stages of 
granulation tissue; an outer, the older, which may be interpreted 
as representing the wall of a focus of inflammation; and an inner, 
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a more recent variety. In addition, tliere is within the centre of 
this focus necrotic tissue. This has undergone partial calcification. 

Diagnosis. Necrosis of tendon with partial calcification and 
young granulation tissue. 

Case II. — Indirect trauma four or five months previously. 
Male, aged thirty years. Extensive adhesions in bursa; finger- 
nail-sized, gritty, yellow deposit entirelj’’ within supraspinatus tendon 
about 5 cm. from its insertion. 

Pathological Examination. Sections show "two different masses 
(Figs. 3 and 4). The first and larger consists of an irregular mass 
of tendon tissue continuous with a large area of granulation tissue. 



Fig. 4. — Case 2. Tendon tissue that lias undergone extensive hyaline degeneration 

and calcification. 


The tendon consists of firm fibrous longitudinal bands of connective- 
tissue, portions of which show hyaline degeneration. Only a small 
area of tendon fiber is present; the rest have undergone extensive 
calcification. The calcification is present either in the form of 
discrete, sharply circumscribed, sand-like masses embedded, as 
it were, in a cavity within the tendon; or as diffuse finely granular 
masses, shading imperceptibly into the surrounding tissue structure; 
or as finely granular amorphous material lying within the tendon 
or the granulation tissue. 

The granulation tissue is richly cellular, almost sarcomatous 
in appearance, and consists of large oval or spindle-shaped cells 
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with a finely fibrillar intercellular connective-tissue. There are 
many delicately walled newly formed bloodvessels. A few giant 
cells are present, some in relation to the lime granules, some not. 
They are all probably so-called “foreign body” giant cells. 

The second and smaller mass consists of hyaline tendinous 
tissue which has undergone almost complete calcification.^ The 
lime deposit consists of finely granular masses, either within the 
tendon or upon its surface. 



Fig. 5. — Case 3. Tendon bundles separated from one another by extensive scar 

tissue. 

Epwrisi^. A tendon that has undergone extensive hyaline 
degeneration and calcification. There is manifest necrosis vdth 
secondary calcification of tlie tendon. In addition, there is a 
comparatively early form of granulation tissue. 

Diag7iosis. ^ Chronic tendinitis, mth necrosis, hyaline degenera- 
tion, and calcification, and the formation of granulation tissue. 
fkCASE III. — Chronic (one and a half years). Female, aged 
about forty-five years. No history of trauma. Persistent “ brachial 
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neuritis.” A few fine adhesions in bursa; small, drj^, gritty, yellow- 
white lime deposit, entirely within infraspinatus tendon near its 
insertion. 

Pathological Examination. With the low objective tlie section 
shows essentially a mass of tendon tissue encircling a cavity _,which 
contains necrotic detritus (Figs. 5 and 6). The tendon tissue 
consists of dense strands of fibrous tissue which is grouped in 
longitudinal strands or bundles. Between many of these bundles 
is loose cellular tissue, consisting of coarse fibrous tissue, many 
spindle-shaped connective-tissue cells, and a small number of 
delicate-walled bloodvessels. In some areas the tendon bundles 



Fig. G. — C.asQ 3. Wairof cavity within tendon containing necrotic tendon tissue. 

have undergone hyaline degeneration. The cavity within the tendon 
contains a finely granular amorphous mass of necrosed material 
which in part lies loosely within the cavity and in part is con- 
tinuous with the fibrous walBof the cavity. No calcification is 
present, although Dr. Brickner assures me that much gritty material 
was found at operation. The lime must have been shaken out of 
the specimen during manipulation. 

E'picrisis. This section represents a tendon between the bundles 
of which firmly organized tissue has formed. The tendon bundles 
have in part undergone hyaline degeneration. Within the tendon is 
a cavity containing necrosed material. 
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Diagnosis. Chronic tendinitis with hyaline degeneration. 

Case IV.— Acute. Male, aged about sixty years. Operation 
seventeen days after direct injury. Well-developed adhesions in 
bursa; two discrete white powdery deposits in supraspinatus 
tendon. 

Pathological Examination. Sections reveal a thin rind of tendon 
tissue enclosing a cavity containing finely granular necrosed material. 
Within the tendon tissue are extensive areas of necrosis, most of 
which take the lime reactions with hematoxylon. The necrotic 
material within the cavitj'- also shows extensive areas of calcifi- 
cation. In no specimen was the slightest reactive tissue noted, 
in the form of round-celled infiltration, granulation tissue, or the 
formation of new bloodvessels. 

Diagnosis. Necrosis and calcification of tendon. 

Summary. The first three cases exemplify three stages of a 
lesion that may be termed “tendinitis.” The common factor is the 
formation within and around the tendon fibers of granulation 
tissue which corresponds in a general way, aecording to mor- 
phological criteria, with the duration of the illness. We find, 
accordingly, a progressive organization of the reactive inflammatory 
tissue in and around the necrosed portions of the tendon, so that 
a mere round-celled infiltration with early formation of blood- 
vessels in the first case becomes a sear-like tissue, with fully de- 
veloped bloodvessels in the third. The last case shows no reactive 
tissue around the dead portions of the tendon, although the duration 
of illness was practically the same as in the first case. The onlj’’ 
way we can account for this absence is the age of the patient, at 
which time the reaction forces of the body are notoriously deficient. 

Necrosis. Another common factor in all four cases is the pres- 
ence of necrotic tissue. It has the same morphologieal appearance 
in all, namely, a finely granular, amorphous, and completely 
acellular mass. In Cases I, II, and IV this necrotic tissue is more 
or less calcified. Topograpliically 'the necrotic tissue has two 
relations: either in direct continuity with the tendon, or with 
a greater or smaller zone of granulation tissue intervening. 

^ The necrotic tissue can have only two sources: (1) the degenera- 
tion of the blood and serum consequent upon the primary trauma; 
(2) the breaking down by coagulation necrosis of the tendinous 
struetures. The first origin can obviously be exeluded for the 
following reasons: (a) There is no blood pigment; (&) the appear- 
ance of the tissue is too homogeneous and plastic to arise from a 
fluid origin; (e)^ the continuity between the necrosed area and the 
surrounding solid tissue is a gradual one, so that it is impossible 
to determine a sharp definition between the well-preserved and the 
necrotic areas. Were the necrosis of fluid origin we should expect 
a cyst-like cavity. I conclude, therefore, that the neerosis arises 
from actual death of tendon. The explanation of the necrosis is 
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obvious. The blood supply of a tendon is notoriously meager. 
The tendon bundles proper have no blood supply. Whatever 
bloodvessels the tendon contains are present only in the connective- 
tissue left between the tendon bundles (Stohr), and tliese are small 
in size and number. It is, therefore, readily understandable how 
a trauma, however slight, may interfere profoundly witli tlie 
blood supply of a given area of tendon and thereby cause necrosis. 

Calcification. Lime is found in Cases I, II, and IV. In Case III 
Dr. Brickner assures me that he found gritty masses at the opera- 
tion, The failure to find lime microscopicallj’^, therefore, may be 
regarded as accidental, due, in all probability, to the fact tliat 
the lime deposit was shaken out in the subsequent manipulation 
of the specimen. 

The lime is present in tliree forms: (1) as small sand-like particles 
within the necrosed tissue; (2) as diffuse massive calcification of 
the necrosed tissue; (3) as isolated discrete and sharply defined 
nodules embedded witliin the tendon or the granulation tissue. 
Furthermore, Brickner reports calcification in some cases upon tlie 
surface of the tendon, in the form of a thick, white, gritty material, 
associated with a minute tear of the tendon. He has also found 
at operation, and by Roentgen-ray, multiple'' deposits in the tendon, 
sometimes at a considerable distance from its insertion. In some 
cases the shadoAV-forming deposit is quite liquid, and this occurs in 
early as Avell as old cases, in extra- as well as intratendinous deposits. 

What is the pathogenesis of this calcification? At tlie outset it 
is necessary to settle the question whether tliese tendinous calci- 
fications are due to injury of the humerus, by the statement that 
neither Brickner nor any other observer has ever seen any direct 
connection of the deposit Avith tlie bone, either by Roentgen rays or 
at operation. 

The pathogenesis of calcification within tendons is goA'^erned 
by the same conditions that apply to abnormal calcifications in otlier 
parts of the body. It has been definitely established that calcifi- 
cation only occurs in dead or inert tissue, that is, tissues that liaA'^e 
no blood supply. It never occurs in tissues AALose blood supply 
is abundant. Familiar examples of calcification in necrosed tissues 
are those in caseous tubercles, atlieromatous plaques, old abscesses, 
infarcts, and old sebaceous and dermoid cysts. Furthermore, 
calcification has a peculiar predilection for connective-tissues that 
have undergone hyaline degeneration, whicli also is merely a form 
of necrosis. This is commonly noted in fibromyomata of tlie 
uterus of long standing. I have also noted this phenomenon in 
the hyaline corpora albicantia of the ovary; in tlie wall of a clironic- 
ally inflamed tube; in old ^pleuritic thickenings; in the walls of 
hydatid cysts; in old scars, etc. Furthermore, it is, an interesting 
observation tliat wherever we find a deposit of lime, we are apt, 
at the same time, to find partial ossification of the tissues. The 
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conditions under which ossifications form after calcification are not 
precisely understood, but they probably depend upon two factors: 
(1) a suflScient period of time and (2) the formation of a reactive 
blood supply. We predict, therefore, that an extensive study of 
calcified tendons will sooner or later discover an instance of ossi- 
fication. This point will again be discussed in greater detail. ^ 

Causation of Early Calcification. Brickner^ calls attention to 
the remarkably early appearance of the calcification in these cases. 
In addition to the first and fourth cases, in which the lime deposit 
was demonstrated, roentgenographically, upon the tenth and 
eleventh days respectivelj’’ following the injurj'', Brickner has found 
the deposit by roentgenography as early as twenty-four hours and 
five days after trauma. 

Now, in all the instances of pathological calcification that we 
have considered it has been generally accepted that the deposition 
of lime occurs only when the necrosis is of long standing. Calci- 
fication of a tissue, in other words, is generally regarded as indicat- 
ing chronicity of the lesion. How, therefore, are we to account for 
the very early calcification noted in these cases? 

It seems to me that sufiicient explanation of this phenomenon 
is found in the observations upon experimental calcification. 
Bitten^ and Lick^ found lime microscopically in necrosed portions 
of the kidney, one day after ligature of the renal artery. Especially 
significant for our purposes are the observations of Schujeninoff,® 
who found calcification of the muscle fibers both in man and in 
animals one and a half days after the suture of a divided muscle. 
The lime in every instance was near the suture line, and the affected 
muscle fiber was the seat of colloid degeneration. Schujeninoff 
believed that the calcification was due to interference with the 
circulation by the ligation of small bloodvessels. I have frequently 
seen calcification of necrosed portions of malignant growths when 
the duration of necrosis could be reasonably reckoned in terms of 
days. 

Strangely enough, the repeated observations upon experimental 
healing of tendons fail to throw any light upon the problem of the 
early incidence of calcification in the spinatus tendons. Studies 
upon the injury and repair of tendons are numerous enough, the 
more comprehensive being those of Palla,® Seggel,'^ and Yamagiva.^ 
I have studied the extensive protocols of these vu-iters carefully, 
and in not a single instance was calcification of the tendon noted. 
The absence of calcification is puzzling, and can be accounted for 
only by the fact that the tendo Achilles, exclusively emploj’^ed for 
experimental purposes, presents some peculiar biological proper- 

^ Loc. cit. 

♦Arch. f. klin. Chin, 190S, Ixxxv, 118. 

' Beitr. z. klin. Chir., 1909, Ixiii, 044. 

\Arch. f. Path, Anat., Virchow, cxxxv, 308. 


’ Ztschr. f. klin. Med., 1880, v. i. 
s Ztschr. f. Heilk., 1897, xviii, 79. 
7 Ibid., Chin, 1903, xxxviii, 342. 
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ties that do not predispose it to calcification. In order to satisfy 
ourselves upon this point, we propose, at some future date, to 
repeat these experiments upon the spinatus tendons. 

At all events, there is ahead}’- ample evidence in certain tissues, 
at least, that calcification in necrotic tissue occurs earlier than is 
generally believed. In all probability the early or late incidence of 
calcification depends upon peculiar predilections of certain tissues, 
due to chemical affinities the nature of which has not been precisely 
determined (Adami).® This will explain why calcification occurs 
oftener in some tissues than in others. Wells'® accounts for the 
greater frequency (in his experience) of calcification in the lungs, 
stomach, and kidneys by the fact that these organs have an acid 
secretion which precipitates carbonate of lime. This contention 
is hardly tenable in view of the fact that some of the commonest 
lime deposits arise in tissues that are constantly bathed in alkaline 
juices, for example, arteriosclerosis. To explain the early calcifica- 
tion in tendons, we suggest that perhaps it is the collagen, present 
in the tendons, according to Gies and Buerger," to the extent of 
37 per cent., that acts as the lime precipitant. This suggestion 
arose from the observations of Schujeninoff,'" who showed that the 
muscle fibers in which lime deposition occurred were in a state 
of colloid degeneration — a condition chemically allied to collagen; 
and, furthermore, by the affinity of cartilage (which is also rich in 
collagen, (Hammersten'®) for calcification. 

Maturit}’ of the patient is unquestionably a large factor in 
determining calcification of tendon, and, indeed, of other tissues 
as well. Calcification is extremely rare in children and youth, 
and becomes progressively more frequent as age advances. This 
explains whj* subacromial bursitis with calcification of the spinatus 
tendons has never been observed in the young. 

Previous Pathological Studies upon Calcification of the Spinatus 
Tendon. As far as we are aware, no previous systematic study 
has been made of the pathogenesis of the lesion underlying the 
symptom-complex embraced under the term “subacromial burs- 
itis.” There are only two pathological reports upon excised portions 
of tendons, that of Wright, in one of Codman’s'^ cases and that of 
Wrede.'® 

Wright’s report was “microscopic examination of the material 
from your case of 'sub-deltoid bursitis’ shows the following: The 
main constituent of the material is a coarse, dense, fibrous tissue. 
Associated with this is a looser connective-tissue in which are 
enclosed bloodvessels and a good many cells of the lymphocyte 


“ Principles of Pathologj', Philadelphia, 1914. 'o Arch. Int. Mod., vii, 721. 

“ Amor. Jour. Physiol., Docember, 1901, Loo. cit. 

>3 Text-book of Physiological Chemistry, Trans, from 7th Gorman cd., 1911. 

“ Boston Med. and Surg. Jour., 1908, clix, beginning October 22. 

>5 Arch. f. klin. Chir., 1912, xeix, 259. 
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series. • The coarse, fllirous tissue in some places contains more 
fibroblasts than elsewhere, and may therefore be considered to be 
in process of growth at these points. In a few places it is necrotic, 
and it contains few bloodvessels. I can not find any evidence^ of 
tuberculosis. The material seems to me to show a slow, productive 
inflammatory process combined with degeneration and necrosis 
similar to the process observed in the heart valves in some cases 
of chronic endocarditis.” 

Wrede's case: Man, aged seventy-six years, who had suffered for 
one year following a trauma. At operation a deposit within the 
supraspinatus tendon was found. From this portion a small piece 
was excised. The tmidon was found necrotic with deposition of 
lime. In addition there were granulation tissue and giant cells. 
These findings, therefore, correspond to our own. Wrede enters 
into a prolix discussion of the etiology of the malady, and finally 
assumes a non-committal attitude. 

Analogy of the Lesion to Other Pathological States of Tendons. 
Calcification of the spinatus tendons, following so soon after trauma 
(the etiology described by the more extensive observers of this 
malady, Brickner and Codman), has, as far as I am aware, no 
precise analogy in human pathology. This singularity is especially 
striking when we consider that the trauma in most of the cases is 
slight or trivial, merely sufficient, as, Brickner and Codman declare, 
to jam the spinatus tendons between the head of the humerus 
and the acromion process. The thought obviously suggests itself, 
^Nhy are other tendons, such as the tendo Acliilles and those around 
the knee and elbow which are more frequently subjected to trauma, 
free from such calcification? The answer is that such calcifications 
probably do occur, although the pathological proof is thus far 
lacking. 

Since the introduction of the Roentgen rays, shadows in tendons, 
especially in the neighborhood of joints, are a frequent finding. As 
instances, we cite the not uncommon calcification or ossification 
in the tendo Achilles arising in continuity from the posterior aspect 
of the os calcis (Horing,^® Jacobsthal,^’' Haglund,^®), but sometimes 
isolated within the tendon (Blencke,^® Finney,®®) ; also to the frequent 
ossification of tendons around joints following sprain or fracture, 
for example, the triceps (Engelbrechtson,®^Fragenheim®®),brachialis 
antieus (Tj^son®®), adductor longus (Boyd,®^ Whitelock®®), obliquus 
externus (Charles®®), quadriceps femoris (Balu:®^), gastrocnemius 

« Deutsch. med. Wchnschr., 1908, xxxiv, 175. 

Arch. f. klin. Cliir., Ixxxviii, 146. Ztschr. f. orthop. Chir., xis, 457. 

” Ibid, 1908, XX, 363. 

Quoted by Binnie, Keen’s Surgeiy, vol. ii. 

RaUway Surg. Jour., 1911-1912, xviii, 320. 

!! v, 278. 23 British Med. Jour., April 16, 1910. 

Clin._ Jour., London, 1897, x, 186. 

“ Sprains and Allied Injuries of Joints, London, 1909. 

British Med. Jour., 1912, i, 949. 21 Quoted by Engelbrechtson, 

VOL. 150, KO. 1. JULY, 1915. 
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and (Icltoideus (Wliitclock*^). ddic cases of so-called “riders’ 
bone,” i. c., formation of bone within the tendons of the adduetors 
of the thigh, anti “drill bone,” in the insertion of the deltoid, 
probably also belong to this group of traumatic “ossifications” of 
tendons. These citations jirove that traumatic “ossifications” 
do occur, although by no means commonly. I liave purposely 
cast doubt upon the validity of the osseous formation by the use 
of cpiotation marks for the reason that, with the exception of the 
case of ossification of the tendo Acliilles, reported by Jacobsthal, 
the pathological proof of the presence of bone is entirely lacking. 
It is by no means proved that some of the shadows reported as 
bone by various observers may not have been those of lime con- 
cretions. 

Whether these shadows are of lime or bone is, for our purposes, a 
matter of indifference, for the reason that, as most pathologists have 
agreed, calcification always precedes abnormal ossification. These 
shadows at some stage of the process must have been those of pure 
lime deposits. The earlier stages of bone formation are precisely 
those that we have described in our tendon specimens, namely, 
death of tissue with calcification. I have never, nor, as far as I 
am aware, has anybody else, seen an area of ossification occurring 
de novo in normal tissue.^ 

This postulate leads us to predict, as I have said before, that when 
more of these calcified spinatus tendons are examined, bone will 
sooner or later be found. 

The demonstration, therefore, that calcification always precedes 
ossification removes whatever doubt may have arisen as to the 
validity of the analogy between the traumatic calcification of the 
supraspinatus tendon and the supposed bony lesions that we have 
enumerated. 

The mere demonstration of an analogous traumatic lesion of 
the tendons by no means accounts, however, either for the peculiarly 
common or for the earl}'^ incidence of calcification of the spinatus 
tendons. The lesions in the other tendons to which I have referred 
are infrequent, and the manner of the process indicates that the 
calcification must have come rather late upon the trauma. The 
lesions in the spinatus tendons, on the other hand, are comparatively 
common, as proved by the experience of Brickner, who has seen over 
twenty cases within the last two years. The early and common 
incidence appearance of lime in these cases has no precise counter- 
part, and neither of us is able to submit a satisfactory explanation.. 
We hope to be able to later. 


_ Loc. cit. 

I have summarized the entire subject ol the histogenesis ol ossification in a 
paper shortly to be published, entitled, “The Relation of Angiogenesis to Ossifi- 
cation.” In passing, the manner whereby a mass of lime is converted into bone is an 
interesting process, and analogous in its details to normal endochondral or mem- 
branous ossification. Furthermore, I shall show that the development- of blood- 
vessels forms the keynote to the interpretation of. the entire process. 
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The Surgical Clinics of John B. Murphy, M.D., at Mercy 

Hospital, Chicago. Vol., IV; Number 1 (February, 1915); pp. 

185; 41 illustrations. Philadelphia and London : W.B. Saunders 

Company, 1915. 

This publication inaugurates its fourth j^ear with the query by 
Dr. Murphy: What is an intestinal fistula? The answer is included 
in a diagnostic talk followed by foiu illustrative cases, with com- 
ments. The possible sources of intestinal fistulas are mentioned in 
a table three pages long. The various locations of appendicular 
abscesses according to the position of the appendix, are shown in 
seven cuts taken from Dr. Murphy’s article in Keen’s Surgery. 
Dr. Murphy bemoans his inability to find a term more expressive 
of his opinion of the “expectant treatment” for appendicitis than 
the manana method, or dolce far nienle. 

On page 26 the intern was right and Dr. Murphy vTong about 
the omission from the history of the patient’s knowledge of his tem- 
perature. On the next page, in speaking of end-to-end anastomosis 
by the suture method. Dr. Murphy refers to the “Lembert” stitch. 
It is probable that he meant a Dupuytren stitch, which is the one 
usuallj'' employed in this operation, because it takes less time for 
insertion. 

In discussing aneurysms on page 64, Dr. IMurjiliy is in error when 
he describes Hunter’s treatment as “a double ligation, above and 
below the sac.” John Hunter’s method was that of proximal liga- 
tion far from the sac, as is shown by his historical ligation of the 
superficial femoral artery in the canal that bears his name for pop- 
liteal aneurysm, in December, 17<S5. With the exception of turning 
out the clots. Dr. Murphy’s definition corresponds to the treatment 
of Antylhis. The second table in the book gives a classification 
and statistics of aneurysm. 

In Dr. Mix’s discussion of the case of division of the brachial 
plexus, he overlooks the fact that the brachialis muscle is supplied 
in part by the musculospiral nerve. A discussion of supraclavicular 
subcutaneous lesions of the brachial plexus not associated with 
skeletal injuries and occurring between tlie transverse processes 
and the clavicle, of wliich there are about twenty-one cases on 
record, is conspicuous by its absence, and might well have been 
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included. We doubt that the tendons of the pectoral muscles could 
be cut at a point corresponding to the middle third of the clavicle. 

A series of illustrations shows Dr. Murphy’s technique of inserting 
an intramedullary splint into a fractured tibia. The open reduction 
of a posterior luxation of the spine at the second lumbar vertebra 
is particularly interesting. In discussing a case of old compound 
fracture of the malar bone. Dr. Murphy says: “The trifacial is 
chiefly the sensory nerve (of the face), although it must not be for- 
gotten that it also contains the motor nerve supply to the masseter 
muscle.” Why were the temporal and external and internal ptery- 
goids not included? In discussing a case of ununited birth-fracture 
of the clavicle in a boj'’, aged nine years, the statement is made that 
bone transplantation is out of the question. An inlay bonegraft 
inserted into the anterior surface eould not have been included in 
this assertion. A statement worth emphasizing is: “Remember 
that, as a rule, a Lane plate should not be used where there is a 
failure of union.” The talk on carbuncle of the arm is verj'^ valuable. 
In speaking of lip carbuncles, ligation of the facial vein high up to 
prevent thrombophlebitis extending into the ophthalmic vein and 
cavernous sinus is not mentioned. The remaining cases include 
plastic work on thumbs, plating of a fractured femur, and gangrenous 
appendicitis. P. G. S., Jr. 


Arteriosclerosis: A Consideration of the Prolongation of 
Life and Efficiency after Forty. By I/Otjis Faugeres 
Bishop, A.M., M.D., Clinical Professor of Heart and Circulatory 
Diseases, Fordham Universit}'' School of Medicine, New York 
City. Pp. 383; 11 plates, and 25 figures in text. London: 
Oxdord University Press, 1914. 

This volume comes to us in the usual good dress of the Oxford 
medical publications. Its contents survey from every angle this 
disease of ever-increasing modern interest. Twenty-one chapters 
take up arteriosclerosis, discussing etiology, .symptoms, prevention, 
nursing, treatment, blood-pressure, angina pectoris, life insurance, 
chemistry of the proteins, the prolongation of life in arteriosclerosis, 
and so forth. Much emphasis is laid upon protein sensitization as 
a cause of this malady, while the liberal protein diet is the subject 
of discussion in many paragraphs. The book is written in a very 
entertaining style. It leaves the impression that its author is 
perhaps a trifle overenthusiastic and that he has resorted to some 
unnecessary repetition in order to fill out the pages. For example, 
of the fifty-four pages devoted to the chapter on diet in arterio- 
sclerosis, forty-two are devoted to cheese as an article of food. 
Yet the book is, on the whole, very interesting, especially so in the 
portions which touch upon the personal experiences of the author. 
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He is apparently a man who is up to date and abreast with the times. 
The notable feature of tho work is the impressive emphasis laid 
upon the somewhat belated recognition by physicians that arterio- 
sclerosis is a disease and not a lesion, that fibrosis or calcification 
in the arteries is not essential to its diagnosis, that such arterial 
changes may exist without evidence of the clinical condition what- 
ever, and that ordinarily these vascular changes are accompanied by 
changes in the heart and other organs, thus frequently causing evi- 
dence of the disease entirely outside of the bloodvessels. While the 
book at times lags in interest, it shows all the earmarks of a thorough 
familiarity with the subject under discussion. It is refreshing and 
stimulating. It is food for thought, and seems to point in the proper 
direction. ' T. G. S. 


Praktikum der Chirurgie: Ein Leiteaden p. Aerzte und 
Studierende. Von Dr. D. Nordmann, Oberarzt der 2. chirur- 
gischen Abteilung des Auguste Viktoria-ICrankenhauses Berlin- 
Schoneberg. 1. Teil, allgemeine Chirurgie. S. 216, mit 90 teils 
farbigen Abbildungen. Berlin und Wien: Urban & Schwarz- 
enberg, 1915. 

Written at the request of colleagues, Nordmann briefly presents 
points essential to every-day surgery, dedicating the volume to 
his teacher, Werner Koerte. The work is based upon his experience 
of many years as Assistant in the Municipal Hospital at Urban- 
Berlin. 

In a brief introduction Nordmann sums up the qualifications of 
a modern surgeon, saying very properly that he must be grounded 
in small details, and that while he must not cling to the old too long, 
yet he must not be too ready to adopt the new. 

In going over the book carefully the reviewer noted numerous 
differences in the details of surgical technique as carried out in 
Germany, from the American methods. Errors of omission and 
commission were relatively common, a few of which are subjoined. 

In carcinoma of the breast, the etiological influence of a single, 
large trauma should be pointed out. Paget’s disease of the nipple, 
or epitheliorna of the lactiferous ducts, as well as Virchow’s car- 
cinoma mastitoides, should not have been omitted. The etiological 
significance of a single severe trauma in sarcoma is not mentioned. 
Coley’s fluid is not alluded to. In pseudoleukemia the role of the 
diphtheroid bacillus is not annotated. In the differential diagnosis 
of lipoma, especially of the soft variety, cold abscess should receive 
its share of attention. Radium is not referred to as the best means 
of treating warts, nor of certain angiomata. No mention of Lud- 
wig s angina is made throughout the book — -a rather serious omission. 



130 


REVIEWS 


Or the whole, the enchiridion forms a safe and reliable guide for 
the general practitioner who. does surgery, as well as for the surgical 
neophyte. The medical aspect receives due prominence, and the 
principles of therapeutic rest, so ably inculcated by Hilton, are 
properly emphasized. There is a pleasing interspersion of illus- 
trative cases throughout the volume. P. G. S., Jr. 


A Text-book of Histology. By Frederick R. Bailey, A.M., 
M.D. Fourth revised edition; pp. 644 ; 3S4 illustrations. New 
York; William Wood & Co., 1915. 

This is a book written for the instruction of students of normal 
histolog 5 % to be used in connection with laboratory work. That it 
has now reached its fourth edition shows tliat it has proved itself 
adapted for this purpose. The book is subdivided into four parts: 
Histological technique occupies forty pages, and the'general account 
of the cell, twenty pages. The tissues arc considered in eighty 
pages and the systems of organs in three hundred and forty pages. 
Over a third of this latter part is devoted to the account of the 
nervous system, which is written by a separate author. Dr. 0. S. 
Strong, in a thorough manner. In each chapter, besides the descrip- 
tion of the mature tissues, separate paragraphs are devoted to 
development, special technique, and general references for further 
study. The index is unusually complete. For illustrations, the 
author has adopted the easy method of selecting, with due acknowl- 
edgement, illustrations which suited his needs, from existing text- 
books or journals. In its present edition the book should continue 
to be a useful and reliable guide to the study of histologv. 

W. 14. F. A. 


A Manual of Physiology, wrrii Practical Exercises. By 

G. N. Stewart, M.A., D.Sc., M.D. (Edin.), D.P.H. (Camb.). 

With colored plate and 407 other illustrations. Seventh edition. 

New York: William Wood & Co., 1914. 

Auttiors of text-books may be divided into two groups: those 
who fill the pages with dogmatic statements, and those who discuss 
the more important problems with their reader, as it were, giving 
him sufficient data to exercise his own judgment, to some extent 
at least. Dr. Stewart certainly belongs to the latter group in spite 
of the fact that the book is called a manual. Only too often the 
sole pnrjiose of the manual is to prepare the student for an examina- 
tion. This book, on the other hand, has as its sole function the 
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Expounding of the suljjoct of physiology in its present state of 
advancement. The poor or indolent student Avho, misled by the 
name, buys this book witli the intention of “getting” the subject 
in examination form with the least possible effort will be disap- 
pointed. The subject of physiology is becoming more complex 
each year, and likewise each new edition of this work has become 
more involved. This is particularly manifest in the chapter upon 
internal secretions, in the discussion of the action of the pancreas, 
in the chapter upon respiration on the action of the respirator^’' 
centre; indeed, knotty problems are discussed with the reader in 
every chapter; but with a clearness of presentation and logic as to 
lend much interest to them. The interested student will not be 
repelled but fascinated. It is, indeed, a splendid book. The 
author possesses an exceptional tolerance for different tdews, but 
not those based upon insufficient data. This is seen when he 
refers to the reciprocal relation of the ductless glands, where he 
states, “but the premature attempts which have been made, in 
the absence of a sufficiency of exact data, to represent their mutual 
influence by crude schemata, have retarded rather than advanced 
our knowledge, and need not be referred to here.” But one criticism 
can be made of this book and that is, in regard to the practical 
exercises. They are entirely too incomplete to meet the require- 
ments of a good medical school. E. L. 


Urinary Analysis and Diagnosis by Microscopic and Chemi- 
cal Examination. By Louis Heitzmann, hl.D. Third revised 
and enlarged edition. Pp. 345; 131 illustrations, mostly original. 
New York: William Wood & Company, 1915. 

The present edition of Heitzmann’s treatise upon urinalysis con- 
forms largely to the style and manner of presentation of the previous 
editions. Numerous changes have been made, however, in the 
text, so that the subject-matter has kept pace vuth the many 
advances made in the chemical analysis of urine, while in dealing 
with microscopical examination and more particularly with micro- 
scopical diagnosis, the author sets a pace which at times it is' diffi- 
cult to follow. Certainly if all the various types of diseases of the 
urinary tract could be as readily diagnosed by the examination of 
the centrifuged specimen as Heitzmann would have us believe, a 
great advance would be attained in the study of these disorders. 

The book is divided into tliree parts dealing respectively with 
the chemical examination and microscopic examination of the 
urine and with microscopic urinary diagnosis. The first section 
presents admirably the various methods of chemically examining 
the urine which can be employed by any practitioner with only 
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a minimal amount of apparatus. The second part is notable for 
the splendid dra'wdngs, illustrative of all possible organic and inor- 
ganic, normal and abnormal, constituents of the urine seen micro- 
scopically. The third division deals with the diagnosis of lesions 
in the urinary system, and while much that is written here is most 
praise-worthj^, it does seem, however, that it is stretching a point 
to claim that practically always the diagnosis, the duration of the 
disease, and the prognosis can be determined by the study of the 
type of casts, the character of the epithelia and the other urinary 
constituents seen under the microscope. 

The book as a whole is ,a commendable piece of work. It does 
not attempt to delve deeply into the complicated depths of urinary 
examination but shows clearly how much may be learned from the 
data obtained by the careful study of the urine in an ordinary 
“routine examination.” J. H. M., Jr. 


A Medical Dictionary for Nurses. By Aimy Elizabeth Pope, 
Instructor in School of Nursing, St. Luke’s Hospital, San Fran- 
cisco, Cal. Pp. 288; 11 illustrations. New York: G. P. Put- 
nam’s Sons, 1914. 

This book is of convenient size, bound in blue linen, uniform 
with the other books by Miss Pope. It is printed in clear type 
and on easily read paper. The definitions given are clear and show 
extensive reading and thought on the part of the author. For a 
dictionary of its size it is not sufficiently complete, nor is the space 
allotted to the various words evenly distributed. For instance, 
after the word hath there are about 1300 words; after syphilis 
about 300 words; whereas, many words in common use, such as, 
borborygmus or diverticulum, are not included. However, the 
definitions of the words given are clearly expressed. The work 
will be of value to the student nurse. M. V. S. 


Die jMenschliche Intelligenz und ihre Steigerung. By Dr. 
jMed. a. Lorand. Pp. 416. Leipzig: Verlag von Dr. Werner 
Klinkhardt, 1914. 

Thls is an interesting, if long, dissertation on the human intelli- 
gence and its development. Its text is divided into the various 
causes which have a tendency to influence thought. In the first 
division is discussed the influence of circulatory changes, glandular 
structures, the nose, climate, and general nourishment. In the 
second is discussed the intelligence of men’ and women and the 
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influence of sex. In the third the influence of such extraneous 
subjects as alcohol, syphilis, migraine, and the various glandular 
diseases, as myxedema, etc. In the fourth the influence of sun, 
heat, cold, and various hygienic measures. In the fifth chapter 
is taken up the discussion of rational thinking, its development, 
and particularly the method of its improvement. In the sixth is 
discussed memory and its systematic development, and in the 
next chapter rational mental work, in which there is an interesting 
discussion on the influence of parents on children and the method of 
studying children. Perhaps the eighth chapter is most interesting, 
for it takes up the method to be emjlloyed in the development 
of intelligence in children, and the last chapter is very constructive, 
it being concerned with hygienic measures to be adopted in various 
schools to obtain the best results. 

As can be readily seen from the above skeleton it would be 
difficult to adequately review such a work as this. To anyone who 
is interested in the development of intelligence this book offers a 
great deal. To those who do not believe that all sickly children 
should be done away with, this book offers some hope, for it is 
interesting to learn that James Watt was so ill as a child that he 
was compelled to sit in the house and read most of the time. That 
Descartes was compelled to lie in bed for eleven hours, and thus 
began his philosophy. That Kant, Locke, Francis Bacon, Newton, 
and Pope were sickly while youngsters. That Haemholtz was a 
hydrocephalic child and Rousseau’s birth cost his mother’s life. 
Rosseau and Voltaire were neurasthenic. The author also makes 
the interesting statement that those writers whose work was 
fantastical were very large meat eaters. He quotes Dumas the 
elder and Victor Hugo as shining examples of this. It is interesting 
also that these sicldy children lived to an old age, for Humboldt 
died at ninety, Kant at eighty, Newton at eighty-four, Locke at 
seventy-one, etc. It can be seen from this that this work makes 
interesting reading. T. H. W. 


Feeble-mindedness: Its Causes and Consequences. By Henry 
Herbert Goddard, Director of the Research Laboratory of the 
Training School for Feeble-minded Boys and Girls, at Vineland, 
N. J. Pp. 599; illustrated. New York: MaeMillan Co., 1914. 

This book represents the work done in the Vineland Research 
Laboratory during the past five years, it being an attempt to dis- 
cover the causes of feeble-mindedness. The histories of 327 cases 
are presented. It is only necessary to say each case was thoroughly 
worked up, the material having been selected, and as a consequence 
the conclusions drawn merit all the attention that can be given 
to them. Most of the book is taken up with the detail of these 
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histories, they lieing arranged as much as possible, according to 
whether or not the causes are probably hereditary, ivith neuropathic 
history, accident cases, those to whicli there was no assignable 
cause, and those which were unclassified. 

The most interesting part of the work, of course, is that which 
concerns itself with the causes and theories of feeble-mindedness 
and the remedies. The most interesting fact brought out was that 
the chief cause is hereditary, 54 per cent, of the cases studied being 
included in this class, and in addition 11.3 per cent, being grouped 
under the probablj'^ hereditary class. Their conclusions regarding 
alcoholism were surprising. They consider only the drunkards. 
They conclude that alcoholism itself probablj”^ does not cause 
feeble-mindedncss. This is contrary to the usually accepted 
view. They come to the conclusion that fceble-mindedness is 
hereditary, and that a child will at maturity have the average 
intelligence that its jiarents had, and that the inheritance of feeble- 
mindedness is in accordance with the well-known Mendelian law. 
They are not by any means certain of this, but their studies have 
forced them more or less to this conclusion. Only a small part of 
the book is taken up with practical applications. They point out 
what h£ls so often been pointed out by others, that the State should 
recognize that paupers, criminals, and ue’er^do-wells are such 
chiefly because they are feeble-minded and that they should be 
treated as such. They deplore the fact that all the States do not’ 
take into consideration the training of such classes, but treat them 
as criminals, thereby only propagating this class and not really 
coming to any definite conclusion. 

On the whole, this book is an excellent study of feeble-mindedness, 
and should be recommended to all physicians and laymen who are 
interested in this subjeet. T. H. W. 


Defective Ocular jMovejients and their Diagnosis. By 
E. and M. Landolt, (Paris). Translated by Alfred Roemmele, 
hl.B., Ch.B., and Elmore W. Brewerton, F.R.C.S. Pp. 
99; 27 illustrations. London: Henry Frowde, Oxford University 
Press, Hodder & Stoughton, Warwick Square, E. C., 1914. 

This small volume is based upon th.e data of anatomy, physiology, 
and pathology of the muscles, nerves, and centres. We miss some 
of the clearness we are accustomed to find in the writings, of the 
elder Landolt. d^his is flue to the condensation of so comprehensive 
a subject when dealt with in this way. It is not easy reading, but 
is an excellent tade mcciivi for a student who has a fair knowledge 
of the anatomy of the nerves and centres governing the ocular 
muscles. T. B. S. 
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Les Prejuges en Art Dentaire (Prejudices Found in Dental 
Practice). By Dr. E. Charezieux, Director de rEcole 
Pratique de Stomatologic ou des Hautes Etudes Dentaires de 
Paris. Pp. 120. Paris: A. Maloine. 

This is oue of a series of small volumes dealing with certain 
fallacious ideas that liave crept into the practice of various special- 
ties of medicine. It deals with prejudices existing both in the minds 
of the dental profession and of the laity. The writer gives his 
views upon the use of local anesthetics, when a tooth should or 
should not be extracted, the relation of dental sepsis to general 
health, etc. It would seem that some of the prejudices to which 
attention is called are more imaginary than real, at least as applied 
to the dental profession in this country, where the people as a whole 
also are probably better educated as to the care of the teeth than 
in France. H. I. 


Behandlung Kosmetischer Hautleiden (Sohonheitsfehler). 

By Dr. S. Jessner; Sanitatsrat. Third Edition. Pp. 159; 

11 illustrations. Wurzburg: von Curt Kabitzsch, 1914. 

The writer takes up a considerable number of dermatological con- 
ditions in his compact little volume — “Treatment of the Cosmetic 
Skin Diseases.” Jessner first refers to the changes in the integu- 
ment that are found in the newborn; the so-callcd “mother’s- 
marks,” vascular and pigmented nevi, and also ichtlijmsis. Then 
the various other cosmetic skin diseases are discussed. The “ snow” 
treatment, electrolysis, the galvanocautery, the Paqiielin cautery, 
the Finsen light, the uviol lamp (Schott), the quartz lamp (Kro- 
mayer) are mentioned in reference to some of the various conditions. 
Various acids, mitin paste, and a considerable number of local 
applications are exploited. F. C. K. 


Scrofulosis. By Prof. Dr. G. Cornet, Berlin and Reiehenhall. 
Translated from the Second German Edition, by J. E. Bullock, 
M.D. Second Edition. Pp. 515. New York: William Wood 
& Co., 1914. 

This the second edition of Scrofulosis appears seven years after 
the ediaustion of the first edition. Such unusual delay 'makes the 
book indeed practically a new one in significance, as many previous 
observations have been placed on firmer ground and the opportunity 
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has arisen for the addition of much new material. By its means a 
speedy grasping of this voluminous subject is made possible. 

We are shown that scrofulosis is the result of a local diathesis ' 
affecting principally the skin, mucous membranes, their immediately 
underlying tissues and afferent Ijonph paths (rather than a general 
diathesis) upon which an infection is implanted. The infection 
may be tuberculous, human or bovine in origin, or due to' the pus 
cocci. The characteristics and prognosis of the various types are 
described and their relation to general and pulmonary infection 
shown. 

Therapeusis in all its aspects receives generous space. On com- 
pletion of the book one feels that he has at last a rational basis for 
his advance in this much befogged field. The exhaustive bibli- 
ography deserves mention. A. A. H. 


An Elementary Study of the Brain. By Eben W. Eiske, A.M., 

M.D. Pp. 132; Illustrated. New York: The Macmillan, Co. 

The purpose of this small volume is to supply a simple laboratory 
manual for the student beginning a study of the brain. 

It contains several good features. The subject is treated from 
the biological standpoint, the first few chapters being devoted to 
phylogency and ontogeny. An attempt is made throughout the 
work to show the physiological and psychological aspects of the 
various parts described. S. L. 


Aids to Tropical Hygiene. By Major R. J. Blackham, D.P.H. 

(Lond.), R.A.M.C. Pp. 187. New York : William Wood & Co. 

That wonders in sanitation have been accomplished in Panama 
and other tropical localities is common knowledge, but except in 
the vaguest way, just how this has been done is not generally known. 

In this book the problem of making a tropical country habitable 
for white men is taken up and the solution evolved. 

Such topics as water supply, food, clothing, insects and disease, 
animal parasites, prevention of malaria, as applicable to tropical 
climes will commend themselves at once to one planning a sojourn 
in this part of the world. 

Indeed, in no way, so quickly as by familiarizing one’s self with 
this little work, can the stay-at-home become informed on a topic 
of such general interest. A. A. H. 
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On the So-called Granular Form of the Tubercle Bacillus. — G. 
Bruckneh {Ztschr. f, Iclin. Med., 1914, Ixxx, 360) has taken up the 
study of the non-acid-fast, so-called granular form of the tubercle 
bacillus as described by Much. As a result of his study, he concludes 
that the modified Gram’s stain for the demonstration of the Much’s 
granules in the sputum is unreliable for the diagnosis of tuberculosis. 
This applies not only to the smeared sputum, but also to antiformin 
preparations. Groups of granules arranged in rod form are to be looked 
upon as tubercle bacilli in the sputum, but tliese in the author’s ex- 
perience are found in sputa only ivhen acid-fast tubercle bacilli are 
demonsti-able. The author considers the granules as nothing more 
than tubercle bacilli demonstrable by the modified Gram’s stain. 
Thej^ do not represent a special form of the tubercle bacillus. 


An Experimental Study of the Relation of the Ductless Glands to 
Purin Metabolism.— Fleischmann and Salecker {Ztschr.f. Min. Med., 
1914, Ixxx, 456), in attempting to shed light on the still obscure problem 
of gout, have made an experimental study in the dog of the effect 
of the glands of interaal secretion on purin metabolism. They give 
extensive protocols of their experiments, only their conclusions can 
be given here. Nucleinic acid fed to dogs is excreted almost quanti- 
ta■ti\'elJ^ This condition is changed when pituitrin is administered 
at the same time, resulting in a decrease and retardation of the ex- 
cretion of allantoin. When pituitrin is injected into an animal which 
has been placed on a purin-free diet, there frequently occurs a slight 
increase in the excretion of allantoin vdth a subsequent drop. In a 
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fasting dog, liowever, this increase is missed. Adrenalin, when injected 
in fairly large doses, produces a marked increase in excretion of allantoin 
without increase in total nitrogen. The reverse effect is observed after 
injection of phloridzin; the total N is increased but there is no change 
in allantoin. In thyroidectomized animals nucleinic acid which is fed 
is excreted in lessened amount. Likewise under the influence of iodo- 
thyrin, there is a diminished excretion of allantoin which coincides with 
the marked protein destruction. Administration of paraglandol (par-a- 
tliyroid gland substance) has had no certam effect on purin metabolism. 
Turin bases fed to fasting animals are appareatly partly retained. An 
excess of fluid causes a marked rise in allantoin excretion. 


Studies of the Blood in Variola and Vaccinia. — Schatzmann 
{Zisclir. f. hlin. Med., 1914, Ixxx, 333) has made careful studies of the 
blood in seven cases of variola, t^vo of which were fatal, and also in 
vaccinia. In the incubation stage of variola, the author finds a poly- 
nuclear leukocytosis. As the eruption begins to appear and as long as it 
remains papular, the white count is normal or subnormal. With the 
appearance of the vesicular stage, the Avhite count again increases, 
leading to a more or less marked leukocytosis, due chiefly to increase in 
lymphocj'tes. A relative lymiihocytosis persists for weeks. A marked 
increase of the polynuclear neutrophile cells indicates a complication. 
During convalescence, the eosinophiles which never completely dis- 
appear increase in number. In severe cases Turck’s irritation forms, 
myelocytes and erythroblasts are found. A considerable number of 
myelocytes and erythroblasts with only a slight leukocytosis is an 
unfavorable sign. The persistent lymphocytosis is of some value for a 
retrospective diagnosis in epidemics. During vaccinia, there is a moder- 
ate increase of the white count the first day following the inoculation. 
By the time the local and constitutional symptoms have reached their 
heighth (seventh to tenth day) the leukocyte eount falls, at times to 
normal. Then there ensues a second rise in count. The primary 
leukocytosis is a polynuclear, the secondary a lymphocytic. Here, too, 
usually during the second week, Turck’s irritation forms and myelo- 
cytes are present in small number for a day or so. Finally, there 
may be a slight increase in the eosinophiles. There is thus a striking 
similarity in the leukocyte picture of variola and vaccinia, suggesting 
their identity. 


A Study of Protein Metabolism in Experimental Pancreatic Diabetes. 
— A. Galambos and B. Tausz {Ztschr. /. Idin. Med., 1914, Ixxx, 381) 
in a previous communication showed, contrary to the generally accepted 
view of the time, that hyperaminosuria occurs not exclusively in cases 
with impaired liver function, but also in cases of disturbance of the 
internal secretion of the pancreas (diabetes). Indeed, the most extreme 
grade of hj^peraminosuria they encountered (17 per cent.) was in a 
diabetic with acidosis. In mild cases of diabetes on the other hand, 
normal ^’alues for amino-acids in the urine may be found. In diseases 
with increased protein catabolism such as cancer, leukemia, most 
febrile infections, there is a tendency to a more or less marked hyper- 
aminosuria though it is not constant. Their clinieal findings) the 
authors have attempted to reproduce experimentally. They reason 
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that if hyperaminosuria occurred after complete removal of the pancreas 
but Avas absent after ligation of the pancreatic duct,_ this would prac- 
tically prove tliat the determining factor was the internal secretion 
of the pancreas. The experiments, therefore, were conducted on this 
basis. Dogs were used. They were placed on a standard diet and 
the ammonia, total nitrogen and amino-acids of the urine were deter- 
mined during a control period of three to eight days before the animals 
were operated upon. The authors found that the results conformed 
to what they expected. The catabolism of protein to its normal 
end products requires the internal secretion of the pancreas. An 
insufficiency of this secretion leads to hyperaminosuria. Pancreatic 
glycosuria and hyperaminosuria, they look upon as analogous phe- 
nomena. Diseases of the liver and acute infections may be accompanied 
by hyperaminosuria, just as alimentary hyperglycemia or glycosuria 
may be associated with them. It is possible that both metabolic 
anomalies have a common cause, and it is quite possible that this is 
to be sought in a decrease or loss of the internal secretion of the pancreas. 


On the Vaccine Treatment of Typhoid Fever. — A. V. Koranyi 
(Wien. Mm. Wclmschr., 1915, xxviii, 85) has recently treated a small 
series of typhoid fever patients with Ichikawa’s vaccine with such 
good results that he considers a report advisable. The vaccine was 
prepared after tlie method of Ichikawa. Ten loopfuls (oese) of typhoid 
bacilli were added to 10 c.c. of serum from a convalescent, incubated 
five to six hours, washed and then shaken in 100 c.c. normal salt solu- 
tion containing 0.3 per cent, phenol. Experiments showed that 0.4 to 
0.5 c.c. of this preparation is the proper dose. After establishing this 
point, the author treated twenty-four cases of typhoid fever with the 
vaccine. No deaths occurred. Following vaccination, a more or less 
severe reaction occurred, chill, rapid rise of temperature, followed by a 
fall almost to normal or even subnormal, with free perspiration. The 
reaction was very well borne. The further course of the disease may 
be divided into four groupings: (1) critical fall of temperature with 
recovery (seven cases) ; (2) a fall of temperature by short lysis (three 
cases); (3) marked improvement (seven cases); (4) no appreciable 
betterment (seven cases). The earlier in the disease the vaccine is 
given tlie better appear to be tlie results. Recurrence may follow 
abortive cure, but it also yields to vaccination. 


Comparative Determination of Blood Sugar by Polarization and 
Reduction_ Methods.— C. Maase and H. Tachau (Zischr.f. Min. Med., 
1914, Ixxxi, 1) report the results of a comparative stud}^ of determina- 
tion of blood sugar by polarization, by copper reduction (Bertrand) 
and by silver reduction (Tachau). In twelve cases examined, including 
three of diabetes, the results of the three methods were practically the 
same, excepting in one case of diabetes where the polariscopic readings 
were considerably liighcr than those obtained by the reduction tests. 
The reason for the difference, the authors were unable to determine. 
On the whole the polariscope gave results a trifle higher than the ’ 
reduction methods; Tachau’s method usually gave a slightly higher 
result than Bertrand’s. Interesting results are reported after the 
administration of 100 grams of levulose. As would be expected, the 
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polariscopic readings were increased, reduction decreased. Using the 
specific polarization and reduction values for dextrose and levulose, 
the authors calculate the amount of sugar in the blood. Levulose was 
highest in a patient with jaundice. 

On the Treatment of Delirium Tremens with Veronal. — ^E. von 
DER PoRTEN {Dcutsch. Vied. Wchnsclir., 1915, xli, 34) warmly recom- 
mends veronal in the treatment of delirium tremens. During the 
years 1910 to 1913, he has treated 382 cases of delirium tremens with 
veronal; the mortality was 5.49 per cent. The veronal was given 
dissolved in warm tea. On admission the patient receives 1.0 gm., 
and one to two hours later a second similar dose is given. If this does 
not suffice to quiet the patient, another gram is given five hours after 
the first dose. In verv resistant cases a further dose may be required 
within the first twelve hours. 


SURGERY 


UNDER THE CHARGE OF 

J. WILLIAM WHITE, M.D., 

FORSIERLY JOHN RHEA BARTON PROFESSOR OP SURGERY IN THE UNIVERSITY OF 
PENNSYLVANIA AND SURGEON TO THE UNIVERSITY HOSPITAL, 

AND 

T. TURNER THOMAS, M.D., 

ASSOCIATE PROFESSOR OF APPLIED ANATOIIY AND ASSOCIATE IN SURGERY IN THE 
UNIVERSITY OF PENNSYLVANIA; SURGEON TO THE PHILADELPHIA GENERAL 
HOSPITAL AND ASSISTANT SURGEON TO THE UNIVEPSITY HOSPITAL. 


Typhoid Spine. — Garnett {Ann. Surg., 1915, Ixi, 456) says that 
over one hundred cases of typhoid spine have been reported since the 
publication of the first paper by Gibney, in 1889, but less than thirt 3 >' 
cases in which Roentgen-ray pictures were taken, and in some of these 
the roentgenograms were negative. To this list he added three personal 
cases in which the Roentgen rays disclosed definite bone changes, and 
says that sufficient evidence has been accumulated to prove definitely 
that Gibnej’’ was correct in his original view that an inflammatory 
organic lesion does occur in these cases. The cases which only simulate 
typhoid spine, whether because of neurosis, toxemia, or any other 
cause, but which do not present organic changes, should henceforth 
be excluded from the list of true typhoid spine cases. A negative 
roentgenogram does not disprove the presence of an organic lesion. 
It has been found that fully 85 per cent, of the cases occur in males, 
that it is most common between twenty and twenty-five years of age, 
and occurs as commonly in mild cases of typhoid fever as in severe 
ones. The vast majority of cases occur in the lumbar spine or in it and 
the immediately adjacent thoracic and sacral vertebra;. Commonly 
only two adjacent vertebrae are involved, though, rarely, several may 
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be. Fraenkel found typhoid bacilli more frequently in the lumbar 
vertebree, probably, because of the larger amount of bone marrow in 
them. The lumbar spine is also normally subject to greater stress and 
strains than the remainder of the spinal column. Typhoid spine is 
almost never fatal, hence post-mortem study of recent cases is wanting. 
The onset of symptoms was usually gradual, but in many was abrupt 
and acute, occurring in a few cases during the febrile period, most often 
during convalescence, and quite frequently some weeks or months, in 
one case four years, after recovery from typhoid fever. _ The Widal 
tests, when taken, have been positive. Pain over the spine has been 
the most constant and positive symptom, as well as usually the first 
to attract attention. The local pain, however, has sometimes been 
shadowed by the greater intensity of the referred pains. Local pain 
is aggravated by movements or jarring of the spine and -local tenderness 
can be elicited and the spine is rigid in all cases, in only three or four 
cases did suppuration result requiring incision. The Poentgen-ray 
in the later stages affords the best proof of a local lesion. The great 
majority of the patients experienced severe or even excruciating radiat- 
ing pains, especially on movements of the spine. The best form of 
treatment is to place the spine at as near absolute rest as possible. This 
may be accomplished by either plaster-of-Paris cast, spinal brace, or 
by continuous traction from head and feet. Pain often has ceased 
abruptly after fixation of the spine. Excessive pain can be relieved by 
the local application of heat, by aspirin or sedatives, but often opiates 
will be needed. Elimination should be pushed to combat the toxemia. 
In prolonged cases vaccines may be of service. 


Tuberculosis of the Knee-joint in Childhood.— Sever and Fiske 
(Amcr. Jour. Orthop. Surg., 1915, xii, 597) studied a series of 638 cases 
admitted to the Orthopedic Department of the Children’s Hospital, 
in Boston, from 1880 to 1910. The object of this investigation has 
been to furnish some general statistics, based on this large number of 
cases, to report as far as possible the varying symptoms, pathology, etc., 
that were met with, and to record the results of treatment under the 
different methods employed, as they applied to different conditions 
and groups. It was found that the males predominate and the right 
and left knees are equally affected. Trauma occurs in 30 per cent., 
tuberculous family history in 13.5 per cent., involvement of other 
joints 1L3 per cent., in order of frequency the hip, spine, ankle, elbow 
and wrist. Predominant symptoms occur in the following order of 
frequency; sweUing, limitation of motion, flexion, heat, pain, subluxa- 
tion, abscess, sinus, fluid, knock-knee, and outward rotation. Abscess 
occurred in 27 per cent, of all cases. Osteal involvement predominates 
in children, but synovial disease is found frequently with it. Disease 
of tibia alone is rare, involvement of tibia and femur together is common- 
est, of femur alone is next. Bony enlargement is commonest in femur 
alone, and in the internal condyle. Treatment was by traction, plas- 
ter, splint, and operation. Thirty-five per cent, were operated upon, the 
relative frequency of the operations being forcible correction, incision 
and drainage, osteotomy, tenotomy, excision, arthrotomy, aspiration 
and amputation. The first four types of operation had to be repeated 
in many cases. The average duration of treatment was 4.9 years, cases 
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not operated on averaging 4.2 years, those operated averaging 5.8 
years. The results of treatment of 251 of these cases of three years 
or more duration under treatment show that about 65 per cent, had 
satisfactory results, 35 per cent, unsatisfactory, the oldest cases showing 
the ])est results, healing and ankylosis increasing with duration of 
the lesion. Although the cases operated on undoubtedly represent the 
severest types, it is significant that much better results were obtained 
in the non-operated cases, one-quarter of the latter as compared with 
one-half of the former having undesirable results. Forcible correction 
and excision were the only operations in which more favorable than 
unfavorable results were recorded. Outside of the few probably 
favorable eases which received splint treatment only, the best results 
in the non-operated cases were obtained by the combined splint and 
plaster treatment, if the healed cases be taken as a eriterion, otherwise 
there is little choice in the method of treatment. The results of those 
cases which were in the worst condition at admission, as represented 
by the groups which were put in traction, or had abscesses, compare 
unfavorably with the general average, showing a predominance of 
unsatisfactory results and many unhealed cases. The results of those 
cases of abscesses not operated are, however, far better than those which 
were opened. 


Tuberculosis of the Hip, an Analysis of Twenty-five Selected Cases. 
— Allison (Amer. Jour. OrfJiox>. Surg., 1915, xii, 623) says that these 
cases were treated at the Saint Louis Children’s Hospital within the 
last four years, and ha\'e gone on to recovery in that they have ceas.ed 
to have symptoms and have weight-bearing joints. The analysis of 
these cases is intended to demonstrate the value of the Bradford 
traction-abduction splint in the routine treatment in the ambulatory 
stage of hip-disease. In \dew of the fact that the extent of the anky- 
losing process is dependent upon the intensity of the disease process 
and the amount of destruction of the joint cartilage, it is very essential 
to protect the hip-joint both from weight and from motion in the acute 
stages of the disease, and during the convalescent stage traction properly 
applied is a most important element in successful treatment. Allison 
is not of the opinion that an ankylosed joint is the best result that can 
be obtained in hip-disease, and he feels that what Lorenz calls the 
“weight-bearing therapy” is an incomplete and careless manner of 
treatment. He has gained from the cases studied the following facts: 
The average shortening where plaster-of-Paris spicas were used was 
1.45 inches; where the Bradford traction-abduction splint was used it 
was 0.56 of an inch. Where plaster-of-Faris spicas were used the 
average atrophy of the thigh was 1.47 inches, and of the calf 2 - inch; 
where the Bradford traction-abduction splint was used the average 
atrophy of the thigh was 1.27 inches and of the calf 0.76 of an inch. 
The use of traction, therefore, docs not materially increase the amount 
of atrophy. Motion was preserved to all the hip-joints treated with 
traction-abduction splint and was lost in 60 per cent, of the cases treated 
with plaster-of-Paris spicas. Abscesses have occurred in 33 ])er cent, 
of the cases treated with plaster-of-Paris spicas, and in 40 per cent, 
of the cases treated with traction-abduction splints. Of the cases 
treated with plaster-of-Paris spicas there were sLx cases that developed 
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complete bony ankylosis. .In five cases it was necessary to do an 
osteotomy of the femur in order to correct adduction and flexion deform- 
ity. Tavo of the cases recovered with free motion in all directions; 
tAVo recoA^ered Avith motion through 45 degrees in flexion. Of the 
cases treated Avith Bradford traction-abduction splint no case resulted 
in bony ankjdosis, and in no case Avas it necessary to correct deformity 
by osteotomy. Ml the hips Avere held in position of abduction. 
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An Experimental Study of Methods of Prophylactic Immunization 
Against Typhoid Fever. — Gay and Ceaypole {Arch. Ini. Med., 1914, 
xiv, 67) revicAv the history of the development of artificial immuniza- 
tion against the typhoid bacillus in animals and human beings and 
discuss some of tlie many preparations of the typhoid bacillus used for 
this purpose. Particular attention is draAvn to tlie reputed adAmntages 
of living sensitized typhoid Amccine (Besredka) as opposed to other 
types of vaccine. The many Amccinns that are still being advocated 
indicate that the best vaccine has not yet been found and that the best 
method of proving AAdiich is the best vaccine has not yet been deter-, 
mined. Sensitized cultures of the typhoid bacillus, AAdiether Avhole 
or as sediment, produce little or no reaction in human beings Avith the 
possible exception of those who have previously suffered from typhoid 
or those Avho have been immunized. By comparing their results Avith 
those of certain other observers, the authors conclude that a con- 
siderable degree of reaction, both local and general, is avoided by the 
use of these sensitized cultures, AAdiich possess the further adimutage, 
so far as their experimental Avork can determine, of producing a more 
durable type of immunity. Gay and Claypole recommend vaccination 
at short intervals (tAvo days) in human beings, which is rendered 
quite possible with the mild vaccine they employ, and is evidenced 
from animal experiinentation, as giving rise to less toxic effect and to 
fully as durable mi immunity as vaccination at longer intervals. This 
type of Amccination has the further adimutage of completing the pro- 
phylactic treatment of three injections within a week. They, further 
belieA^e that a poly valent vaccine derived from strains of the typhoid 
bacillus isolated in the vicinity of patients who are to be treated is 
adAmntageous, judging largely from the AA^ork of other observers. A 
furtlier adi'antage in the use of sensitized cultures is that a polyvalent 
vaccine, no matter hoAv recently the strains may have been isolated, is 
also almost entirely free from untoAvard effect. They recommend for 
piopliylactic immunization against typhoid, three injections of the 
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sediment of a dried, ground, sensitized culture of several local strains 
of the typhoid bacillus mixed together,- given at two-day intervals and 
in a dosage of mg. of the original dried culture, which corresponds, 
as has been determined, to a dosage of approximately 750 million 
living typhoid bacilli. Gay and Claypole state that their experimental 
and clinical results as well as the work of many other investigators 
lead them to believe that the agglutinating power of the serum' is by 
no means indicative of the degree of protection afforded against in- 
fection with the tjTphoid bacillus. They believe that the skin test with 
the typhoidin solution is of far more prognostic value. They state 
that persons immunized with various types of typhoid vaccines react 
in the majority of cases for about two years and then become more 
frequently negative. The authors regard a negative skin test after 
vaccination as an indication for revaccination.. 


A Clinical and Bacteriological Study of Hexamethylenamin as a 
Urinary Antiseptic. — Levy and Steatjss {Arch. Int. Med., 1914, 
xiv, 730), in an endeavor to ascertain the value of hexamethylenamin 
as a urinary antiseptic, examined the urines from 91 patients receiving 
this drug. Most of the urines were examined twice and some of them 
as many as six times. The 91 cases may be divided as follows: surgical 
42, medical 32, and genito-urinary 17. The urines of all of the 91 
patients gave a test for formaldehyd varying from 1 to 20,000 to 1 to 
5000, The urmes from 72 patients showed the presence of formaldehyd 
in the strength of 1 to 10,000. They conclude that in almost, all cases 
hexamethylenamin is excreted into the bladder unaltered and thin, 
under tlie influence of the acid in the urine and the warmth of the 
body, is broken down into formaldehj'^de. They believe that in those 
cases in which formaldehj’’d is liberated in tlie kidneys it is probably 
due to the higher than normal acidity of the urine in the kidneys. 
These are undoubtedly the cases that develop a hematuria or albumin- 
uria. The authors tried the effect of hexamethylenamin in a 10 per 
cent, neutral solution and found that it had neither bactericidal or 
inliibitory influences upon bacterial growth. They found that formal- 
dehyd to be of value as a urinary antiseptic must be liberated in 
strengths varjdngfrom 1 to 15,000 to 1 to 5000 depending on the organ- 
ism the grovdh of which is to be inliibited. To be of bacteridical 
value it must be liberated in strengths from 1 to 5000 to 'l to 1000, also 
depending on tlie organism. They determined the concentration of 
formaldehyd in the urines examined by the Rimini method which gives 
only an approximate estimation. Bj- this method they never demon- 
strated formaldehyd in a concentration greater than 1 to 5000, Hence 
they believe it reasonable to assume that formaldehyd is never present' 
in urine in solution strong enough to destroy any organism except the 
bacillus tjqihosus. However, it may exert an inhibitory action on other 
organisms. They found that a high acidity is necessary for the destruc- 
tion or inhibition of organisms other than the tjqihoid bacillus. This 
high acidity in combination wdth the formaldehyd may produce injury 
to the kidney tissue. The final conclusion of the authors is that 
hexamethylenaim'n appears most eflRcacious as a prophylactic during 
the course of tjqihoid fever for the prevention of pj^elitis or cystitis. 
Its successful use in this connection has been demonstrated both 
clinically and bacteriologically. 
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Mouth- Infection as a Source of Systemic Disease. — Billings 
(Jour. Amer. Med. ^ssoc., 1914, xliii, 2024) confines Ms remarks to 
alveolar infection of the jaws as related to systemic disease. CMonic 
arthritis has been especially studied, and in order to make a proper 
diagnosis of the cause of the disease radiographic films of tlie jaw must 
be made. Alveolar infection and root abscesses may be primary 
and due to unhygienic conditions of the mouth, but Billings believes 
that irrational dentistry — teeth with infected pulp, crowned or im- 
properly filled — prolongs and intensifies the infection. The chief 
systemic diseases induced by such infection are malignant endocarditis, 
chronic arthritis, and myositis. Cultures were made from the infected 
alveoli and tooth sockets. The dominant organisms found belong to 
the streptococccus-pneumococcus group. In addition staphylococci, 
a fusiform bacillus, the Bacillus aerogenes capsulatus, and various 
saprophytic organisms were found. In five patients suffering from 
Hodgkin’s disease, an alveolar abscess has culturally yielded the diph- 
theroid baeillus, which is found in the enlarged lymph nodes in that 
disease. After removal of the source of the infection the attempt should 
be made to increase the defences of the body against the .systemic 
infection. Autogenous vaccines may be used to assist the body in 
overcoming the systemic infection but should be considered only as 
aids in the treatment. General hygienic and tonic measures to increase 
the resistance of the patient are essential. The treatment of chronic 
joint affections is long and tedious and must be supplemented by 
graduated passive and active exercise and other measures to improve 
the local circulation in the joints involved. 

The Vaccine Treatment of Typhoid. — V. Koranyi (IFfcji. Jdin. 
Wchnschr., 1915, xxviii, 85) reports a series of cases of typhoid which 
were treated by ScMkawa’s serum. This serum is, briefly, a mixture 
of typhoid bacilli and serum from typhoid convalescents. The details 
of the preparation of tlie serum are not given in tliis article. In all, 
24 cases were treated with no mortality. A considerable reaction, as 
a rule, followed the injection of the serum usually in the form of chills 
and a rise of temperature followed by a sudden fall. The fall in tem- 
perature was so- marked that at times the temperature became sub- 
normal. He divides the cases treated into four groups: First, those 
that make an unevently recovery with, as a rule, a critieal fall in tem- 
perature. The second group includes those cases in which the temper- 
ature rises moderately after the injection of serum and tlien comes 
down by lysis in a few days. The third group -comprises those cases in 
which after a sharp rise in temperature tliere is a sudden and decided 
improvement in the clinical symptoms. The fourth group includes 
those cases that did not seem to be influenced favorably or otherwise 
by the injeetion of the vaccine. V. Koranyi says that it cannot be 
definitely determined whether a revaccination would not help after the 
primary vaccination failed. He believes that some cases of typhoid 
fever can be aborted by means of this vaccine. The first week of tlie 
disease is the best time for successful treatment. He adds that cases 
that have been aborted and subsequently recur usually respond the 
second time to the abortive treatment. 
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The Present Status of the Crotalin Treatment of Epilepsy. — Thom 
{Boston Med. and Svrg. Jonr., 1914, clxxi, 933) opposes the foundation 
upon which the crotalin treatment of -epilepsy is based; namely, that 
epileptic convulsions arc induced by increased coagulability of tlic blood 
and that the good effects obtained by crotalin therapy is due to its 
action in lessening the coagulability. Thom tested tlie coagulability 
of the blood in 203 epileptic patients free from any clinical evidence of 
organic brain lesions. Blood was taken for this purpose before, during, 
and after convulsions; 92 per cent, of these cases fell within normal 
limits; 5.5 per cent, was less than the minimum limit, and 2.5 per cent, 
over the maximum limit. Thom was convinced there was no relation 
between the coagulation time of the blood and convulsions in epileptics. 
Fourteen cases of idiopathic epilep.sj’^ were slartcd on crotalin with the 
intention of continuing fon three months. On three of these patients 
it was necessary to suspend treatment; in the first case because of the 
development of hysteric attacks; in the second the convulsions were 
so markedly increased in frequency and severity that at the patient’s 
request treatment ceased; the thii-d case exliibited .such violent local 
and systemic reactions that Thom did not feel justified in continuing 
the injections. Of the remaining eleven cases which were kept on treat- 
ment for the three months, six became worse, that is, the convulsions 
were either increased in frequency and severity or some unusual mental 
disturbance made itself manifest; four showed no change whatsoever; 
and one, a typical case of hystero-epilepsy, showed improvement, 
undoubtedly the psychological effect of the administration rather tlian 
the drug being the cause. Thom collected a total of fifty-eight cases 
from Pennsylvania, Virginia, and Michigan. Six, or less than 10 per 
cent., showed improvement; tivcnty, or more than 35 per cent., became 
worse, and three died while treatment was being cari'ied out. The 
remaining twenty-nine cases were apparently unaffected by the drug. 
Thom mentions among other disadvantages of applying the crotalin 
treatment that the remedy is frequently contaminated anaerobic 
organisms and that it is impo.ssible to olitain a standardized dosage, 
as pointed out by Noguchi who found that crotalin lost from 25 to 
50 per cent, of its strength in the process of drying. 

The Treatment of Tetanus.— Siemon {Milnch. mcd. Wchnschr., 1914, 
l.xi, 2322) reports 26 cases of tetanus, the first 10 of which were treated 
with serum alone and only one recovered. Since then magnesium 
sulphate was used and in some cases without seimm and in others 
.combined with the serum treatment. Of 11 cases treated with serum, 
magnesium sulphate, and other symptomatic remedies not one was lost. 
He does not speak definitely of the five other cases, which may still be 
under treatment. He believes that the remarkable change in the 
mortality must have been due, in part at least, to the symptomatic 
use of magnesium sulphate. Narcotics were used very sparingly in 
the treatment of those given magnesium sulphate; a small dose of 
chloral was given in the evening to secure sleep. In the wounded 
coming under Siemon’s observation the number of cases of tetanus 
among the Germans was about five times the number among the 
French. The author suggests that the higher incidence of tetanus 
in the German soldiers must be due to some special factor as yet 
unexplained. 
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Patent Ductus Arteriosus.— E. W. Hall {Archives Middlesex HospUal 
xxxi, 39) reports three cases of patent ductus arteriosus. The first 
child, aged two weeks, was attacked suddenly by cyanosis and cessation 
of breathing. On admission to hospital it appeared heaWijL There 
was nothing to suggest organic disease, and no physical signs of any 
heart lesion were present. The child had several subsequent attacks, 
succumbing to one of them. Respiration ceased and cyanosis developed 
rapidly. The heart, however, continued to beat regularly and the 
pulse could be felt at the wrist. The heart sounds became inaudible 
toward the end of the attacks. At autopsy the only lesion found was 
a patent ductus arteriosus, which was large enough to allow the passage 
of a large probe. The second child, aged two weeks, had similar 
attacks. No murmurs were heard over the cardiac area, but there 
were signs of bronchitis in the lungs. The child died during an attack, 
and the patent ductus arteriosus was the only abnormality found. 
The third child, aged three weeks, had a similar history and had typical 
attacks of cyanosis with complete inhibition of respiration, requiring 
artificial respiration for twenty minutes and oxygen and brandy to 
revive it. Autopsy again showed only patent ductus arteriosus. Most 
cases are reported as occurring in combination with other forms of 
congenital heart lesions, especially pulmonary stenosis. The cyanosis 
is probably due to a deficient aeration of tlie blood. The systolic 
murmur heard over tire cardiac area, as described in the- text-books, 
was absent in these cases. There was also no sign of obstruction during 
the intervals of the attack. ■ 


Cerebellar Abscess in a Child. — A shbt {Brit. Jom. Child. Bis., 
1915, xii, 105) reports a case of cerebellar abscess in a child aged 4 
years; in which the only symptoms were continued headache and 
listlessness and continued posture of lying on the right side. There 
was a slight bronchitis and the pulse was slow and irregular. The 
temperature was normal throughout and the cerebrospinal fluid was 
not under pressure, was clear, and normal except for a slight excess of 
lymphocytes and polymorphonuclears. The urine Avas normal and 
there had never been any discharge from the ears. Optic neuritis 
was present and became slowly worse but the pupillary reactions were 
normal. She was in hospital five weeks and laj’^ in her usual position 
on the right side maintaining her listless attitude. For the last three 
weeks she vomited on an average of tAvo or three times a day. After 
five weeks she had a right-sided convulsion and died. No diagnosis 
had been made except an improbable one of tuberculous meningitis. 
On autopsy a large abscess was found in the substance of the right 
cerebellum. The pus was creamy and contained pneumococci. The 
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origin of the abscess is not discernible as the ears were normal. The 
slight bronchitis may have been the starting point. The few localizing 
symptoms during life were the persistent lying on the right side and the 
right-sided convulsion. There was no nystagmus or tendency to fall 
to one side more than another. 


The Oculo-cardiac Reflex. — Gunson (Brit. Jour. Child. Dis., 1915, 
xii, 97) gives the history of the investigations into the oculo-cardiac 
reflex and his observations of it in observations with the polygraph in 
cases of diphtheria and scarlet fever in children under twelve years 
of age. Observations made by Mackenzie on cases of acute rheumatism 
were similar to those made by Gunson. This reflex consists of a reflex 
change in the rate of the heart and often in the rhythm following 
ocular compression. The path of the reflex is supposed to be along 
the fifth cranial nerve, medulla and vagus or sometimes the sympathetic. 
It produces the same cardiac changes as vagus pressure in the neck. 
When there is no slowing, 6r actual quickening of the pulse the result 
is negative. The reflex is positive in normal persons. It is positive 
in 92 per cent, of children convalescent from diphtheria and scarlet 
fever. In 8 per cent, the reflex is negative. These are highly nervous 
cases. In cases of so-called cardiac paralysis the reflex is negative. 
In cases that recovered the reflex became positive when the heart 
returned to normal. Among the cardiac results obtained in positive 
reflexes were, slowing of the whole pulse with stoppage of the heart 
in some cases as long as four seconds; production of premature con- 
tractions, reduction of the a-c interval and in diphtheria cases only 
complete dissociation of auricles and ventricles. The oculo-cardiac 
reflex is apparently of no diagnostic importance unless in confirming 
the nervous origin of postfebrile bradycardias. Gunson claims it 
does not differentiate cardiac failure from myocardial lesions from 
that due to nervous lesions since this would presume the independence 
of the muscular and nervous functions of the heart. 


Rupture of the Heart in a Child. — Anderson (Lancet, 1915, clxxxviii, 
647) reports a case of rupture of the heart in a girl five years old and 
apparently in fair if not good health. A hematoma was found in 
the left ventricula,r wall. The cavity was filled with blood and it had 
ruptured externally into the pericardium. There was an extensive 
rupture across the inner portion of the posterior wall of the chamber 
and the torn area almost encircled the ventricle. There was a stenosis 
of the lumen of both coronary arteries and the left one was obliterated 
at the seat of rupture. The lymphoid tissue throughout the body was 
increased in amount and the liver was large and waxy in appearance. 
iMicroscopically there was shown increased fibroid tissue through the 
heart muscle and liver. There was thickening of the vessel walls of 
the heart with frequent thrombosis. While the explanation of this 
condition may be that of thrombosis and abnormal development of 
the coronary arteries, or to necrosis of the heart wall from infarction, 
still the probable cause, primarily, was a syphilitic endarteritis. 
Inherited syphilis is a frequent cause of congenital heart disease. 
The work of Warthin has shown the heart to be a favorite lodging place 
for the Spirocheta pallida, even when they were not demonstrable 
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everywhere else in the. body and that a large percentage of congenital 
cardiac conditions are due to this cause and lead subsequently to arterio- 
sclerosis. In the present case a few spirochetre were found in the 
heart muscle, and many in the kidney, so that with the evidences of 
syphilitic processes in other parts of the body the cardiac findings can 
be interpreted as congenital syphilitic disease. 


OBSTETEICS 
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Icterus in the Newborn as an Infectious Disease. — ^Pfaltzer {Zisclir. 
f. Geburtsh. u. Gynak., 1915, Band kxvi, Heft 3) reviews the reporte 
of cases by Schmorl, Beneke, and Esch, and adds a case under his 
observation in the clinic at Halle. The child was the fourth of a 
healthy mother, whose second child was stillborn, the two others living 
and vigorous. There was nothing abnormal about tlie pregnancy, 
labor was spontaneous, the child was born living and cried vigorously. 
The effort was made to have the child nurse, and as the mother’s 
supply was insufficient the bottle was given, but was not well taken. 
The child was finally fed witli a spoon. On the second day after birth 
well-marked icterus developed. The cliild was apathetic and moved 
but little, the temperature rose at evening to 103°, and at the end of the 
night the child died. At autopsy, the color of the skin was both icteric 
and cyanotic. The toes and fingers were drawn in convulsively. The 
stump of umbilical cord was dry, but tlie tissues about the umbilicus 
were infiltrated. Both legs were slightly edematous. There was 
ecchemosis of the conjunctiva. The ears, nose and mouth showed 
notliing abnormal. The abdomen was soft and not especially large. 
The fa'tty tissue was not in excess, the muscular tissue dry, pale, and 
icteric. In the region of the umbilicus on 'tlie inner aspect there was • 
edema; no suppuration was present, and the vein and arteries were 
normal. The situation of the abdominal organs was normal, and in the 
region of the head and face there was bleeding into the substance of 
both temporal muscles. In the longitudinal sinus there was dark 
. fluid blood but none beheath tlie dura. At the base of the brain there 
was _ a peculiar grayish-yellow color, which became deeper in some 
portions. There was no especially jaundiced color in the convolution 
of the brain or the medulla, but some other portions were markedly 
jaundiced. This was especially true in the region of the optic thalamus. 
The same was true of the medulla oblongata. The hypophysis in its 
nen^e fibers was a deep yellow in color. In the pericardium there was 
bile-stained fluid. About the, tongue the tissues were jaundiced, and 
there were patches of necrosis on the tongue, esophagus and larynx, 
deeply colored. The yellow exudate simulated somewhat a diphtheritic 
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nicinl)rane. The spleen was mueli enlarged, dry and dark red. The 
stomach was dilated and contained colorless mucus. The mucous 
membrane of the stomach was dark red anrl showed small portions 
stained deep yellow. This was also true in the duodenum. The 
mucous membrane of the bowel was somewhat thickened and dry, 
the liver not markedly jaundiced, the gall-bladder full of bile, the 
suprarenal bodies very large and gi'ayish in color, the kidneys full of 
uric acid infarcts, and the urinary bladder stained a deep yellow. There 
was nothing of especial interest in the muscles. Microscopic examina- 
tion of portions of the brain and nervous system showed the intense 
yellow staining of nuclei, which has given to this disease the name of 
nuclear jaundice, or in German, “kern icterus.” Bacteriological 
examination of the blood was negative, although crystals of bilirubin 
were present. Bacilli-like staphylococci were found in great abundance 
in mucus taken from the esophagus. Blood from the heart, spleen and 
also the bile, was sterile. From the liver M’as obtained the Bacillus 
coli communis, and this germ was found in the region of the umbilicus, 
and also in some of the muscles. In searching for the point at which 
the infection gained entrance to the body, the esophagus was thought 
to be the point of infection. The diagnosis of nuclear jaundice, or kern 
icterus, with diffuse myositis resulting from infection by the B. coli 
communis, and staphylococci, was made. The three points of clinical 
interest which seem to go together, are the presence of the B. coli 
communis, multiple lesions in the muscles, and the changes in the 
nuclei in the tissues of the nervous system. As regards diagnosis during 
life, one must observe the presence of jaundice, and when to this is 
added convulsions or convulsive movements of the muscles, if the 
patient be an infant, the diagnosis may be provisionally made. 


Fibroids of the Uterus and Twin Pregnancy, — Montuoro {Ztschr. 
f. Geburlsh. u. Gyndk., 1915, Band Ixxvi, Heft 3) reports the case of 
a multipara in the third month of pregnancy with interstitial fibroids 
in the uterus. It was determined not to interfere, with the hope that 
in some way spontaneous birth might occur. Two weeks after the 
patient was first seen, at the middle of the third month she had severe 
jjain and hemorrhage, and an abortion with twin ova. Two months 
later hysterectomy was performed. The writer also reports the case 
of a multipara, aged forty-two yeai-s, who suffered from metrorrhagia 
and menorrhagia, for which a curetting and amputation of the stump 
was done. It was found that the patient had in addition a fibroid 
tumor of the uterus. Some years afterward she became pregnant and 
the fibroid tumor had considerably increased in size. A physician 
who was consulted attempted to produce abortion, which resulted 
in profuse hemorrhage which threatened the patient’s life. From this 
she gradually recovered, and aftenvard became again pregnant with 
twins. This pregnancy terminated in sudden abortion at about the 
third month. After this second abortion the fibroid growth increased 
enormously in size, a7)d li,>"sterectomy was performed. The patient 
made a tedious recovery from the operation, having had a thrombus 
in a vessel in the left lower extremity. The third case reported was that 
of a primipara, aged thirG'-one years, married five months, and pregnant 
about three months. She had suft'ered much* from abdominal pain, with 
edema of the lower extremities and interference with the functions of 
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the bladder. On examination, the urine contained 2 per cent of albumin. 
On palpating the abdomen a hard and painful tumor was found in the 
region of the uterus, the genital organs were bluish in color, and the 
cervix drawn toward the left side. The characteristic conditions of 
early pregnancy in the pelvis were present. A diagnosis of .fibroid 
tumor and early pregnancy could readily be made out. The uterus 
Avas drawn considerably toAvard the left, and the effort Avas made to 
bring it into the direct axis of the pelvis. Abdominal _ section was 
accordingly performed and the uterus found to be within one of 
the broad ligaments. It Avas possible, hoAvever, to sever the broad 
ligament tissues to bring tlie uterus up, and perform hysterectom;^^ 
During the operation the amniotic sac Avas opened, and through this 
opening a foot of tlie fetus was observed. Tire removal of the uterus 
Avas accomplished Avithout difficulty and the abdomen closed without 
drainage. When the uterus AAdiich had been removed, Avas examined, 
it Avas found that uterine contractions had expelled a fetus. On the 
folloAving day a second fetus Avas also expelled. The mother made a 
good recovery. This case is reported to illustrate the fact that patients 
Avith fibroid tumors of any size can rarely go to full term in pregnancy. 
A collection of 15 cases is added, Avitli the salient points of each. If 
one examines the material, from the standpoint of the statistics, Ave 
find that pregnancy proceeded normally in 28 per cent.; that abortion 
happened in 16 per cent.; and that surgical interference Avas practised 
in 56 per cent. The majority of operators interfere surgically so soon 
as it is evident that the tumor is of anj’’ size and likely to .obstruct 
labor. 

Eclampsia and Sugar in the Blood. — {Monatschr. /. Gehitris, 
Gyndk., 1915, Band xli, Heft 2) describes his investigations to 
determine the presence of sugar in the blood in cases of eclampsia. 
There is an excess of sugar in the blood during eclampsia AA'hich appears 
intermittently. Concerning the origin of this sugar nothing positively 
is knoAAm. The intoxication theory is probably the most rational. 
Albuminuria is not a criterion of renal intoxication, aird in these cases 
the quantity of blood sugar varies greatly. The blood of the fetus 
shows no increase in blood sugar corresponding to that in the mother. 


The Treatment of Placenta Previa. — Stuatz {Zfschr. f. Gehurtsh. 
ti. Gyndk., 1915, Band IxxA'i, Heft .3) cpiotes the statistics of placenta 
prcA'ia as reported by different leading obstetricians of Holland, as 
881 cases Avith a maternal mortality of 7 per cent., a fetal mortality 
of 43 per cent. These statistics pertain to the year 1914. In comparison 
with these are 236 cases treated by combinecl Aversion, Avith a maternal 
mortality of 2.7 per cent., a fetal mortality of 68 per cent. His experi- 
ence in the clinic at The Hague leads him to rely upon the folloAving 
methods, Avhich are aAmilable for the general practitioner in most 
cases; When the bleeding is not severe the patient should be put at 
absolute rest and narcotics given. The Avriter states most emphatically 
that in no case should the vaginal tampon be employed. Where the 
bleeding is severe, combined versioii .should be performed, and the 
patient kept under control Avhile the fetus is A-ery sloAA’ly and carefulh' 
draAAm into the cervix. Efforts at extraction should then cease, and the 
obstetrician should wait until the mother has expelled the child up to 



152 


PROGRESS OF MEDICAL SCIENCE 


the shoulders. Delivery should not be hurried. The final extraction 
of the child should be done very gradually and with great care. No 
effort should be made to save the life of the child at the risk of the 
mother; and the two procedures to be avoided, in his experience, are 
the use of the tampon and the immediate and rapid extraction of the 
fetus. For cases taken to hospital, where the cervix is not dilated, 
delivery by Cesarean section will be advantageous. 


The Cause of the High Transverse Position of the Fetal Head, 
Complicating Labor. — ^Martius (Zischr. /. Geburtsh. u. Gynalc., 1915, 
Band Ixxvi, Heft 3) has studied the cases observed in the clinic at 
Bonn, and reports in detail illustrative cases, in some of which the 
successful termination of labor was brought about through the use of 
the Mercurio-Walcher position. In these cases the fetal head was 
turned transversely across the pelvic brim, and delay in labor resulted 
from this circumstance. In some the occiput rotated into the hollow 
of the sacrum while labor proceeded, wliile in others brow presentation 
developed. In seeking the causes for this condition, one must remember 
that the fetal back may turn in any direction during labor; on the 
other hand, for spontaneous birth to proceed, the head must enter 
the pelvis in definite relation to the pelvic diameters. These cases 
are observed where tlie contour of tlie pelvic brim may be described 
as that of a long oval, and where the fetal head also has much of this 
shape; also where the forces which usually produce rotation as the head 
passes down into the pelvis fail, as where the pehds is completely 
round in shape, or the head is nearly a perfect sphere, or when tlie 
head is considerably smaller in proportion than the pelvis. The same 
condition pertains in cases where the head turns transversely at the 
brim of a nbrmal pelvis, and the forces of rotation are abnormal; or 
when in flat pelvis the shape of the head, or the shape of the pelvis, 
prevents normal rotation. In treating this condition, the great majority 
of cases terminate spontaneously, in tlie proportion of 6 to 5, and 
hence the obstetrician must wait until tliere is no great disproportion 
as long as possible before interfering. External manipulation is also 
useless where the pelvis is contracted in the brim, or. where the pelvis 
is almost completely round in shape. In flat pelvis, if strong version 
be present, normal mechanism of labor may be expected. The Mercurio- 
Walcher position is especially useful where there is a tendency to 
brow presentation, or where the greater portion of the head enters 
the pelvis at one side of the promontory of the sacrum. This position 
is the most valuable and simple expedient which we have in the treat- 
ment of these cases. 


The Cause of Icterus Neonatorum. — ^Heynemann (Ztschr.f. Geburtsh. 
%i. Gynak., 1915, Band Ixxvi, Heft 3) re^dews the various theories 
advanced regarding tlie causation of icterus in the newborn. In 
Veit’s clinic in Halle he has examined the available material and finds 
the primary and essential cause to be deficient functional activity 
in the liver cells in the first days of infantile life. The circumstances 
wliich tend to produce tliis condition are congestion of the liver and 
unusually rapid disintegration of the red blood cells. The cause of the 
latter is not clearly known. It seems probable that one must refer it 
to increased activity in some of the nuclei of the liver cells. 
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be well outside of the area of inflammation, and the edematous zone 
which often surrounds it, and should extend through the entire thickness 
of the bladder wall. The opening thus formed is immediately closed, 
leaving, however, a small space through which a mushroom catheter 
is introduced. Through this the bladder is daily washed out with 
silver nitrate, starting at 1 to 10,000, and gradually increasing in 
strength, until all traces of infection are eliminated. After remo^^ng 
the catheter, somewhere from the tenth to fourteenth day, the 
irrigations may be continued through the urethra. 


Nerve Cells in the Ovary. — ^The study of nerve distribution in the 
o^’^ary has always been beset with many difficulties, and but few satis- 
factory investigations have been carried out in this field. It is, however, 
an exceedingly interesting and important one, especially in view of the 
considerable role that is now being ascribed to the ovary as one of the 
links in the complex chain of ductless glands, whose secretions are 
believed to have a more or less active influence upon many of the 
bodily functions. In this connection, the question as to whether or 
not actual ganglionic elements exist in the ovaiy becomes of consider- 
able interest. In discussing in this department a few months ago, 
Wallart’s extensive investigations of the nerve supply of the ovarian 
substance, it was pointed out that considerable uncertainty has existed 
as to the ijresence of true ganglion cells; Wallart himself found struc- 
tures which he thought must represent such cells, but could not be sure. 
In a still more recent publication, however. Brill {Arch. f. viilcr. 
Anat., 1915, Lxxxvi, 33S) states very definitely that he has been able 
to demonstrate ganglion cells in ovaries of rabbits and mice, and the 
excellent illustrations accompanying his article seem to bear out this 
contention. Brill has carried out his investigations by means of the 
silver impregnation method of Cajal; he at first attempted to work 
with human ovaries, but gave these up for those of the animals men- 
tioned above because of the greater ease of securing fresh material, 
and also because in rodents the internal secretory tissue of the ovary 
reaches a higher development, and persists longer than in man. The 
ganglion cells arc found, saj's the author, in compact groups along 
the course of the nerve ’fibres, just after these have entered the ovary 
at the hilus; they are surrounded by a dense network of fibres, and 
are for the most part multipolar, with several broad-based, branching 
dendrits. The cell bodies arc filled with a delicate network of neuro- 
fibrillar, which converge at the exit of the axis cylinder, into which they 
can be followed for some distance. From the ganglion cells innumer- 
able delicate nerves pass off to all portions of the organ, especially tlie 
follicle system, bloodvessels, and surface epithelium. In addition to 
the true ganglion cells. Brill found in close relation with them numerous 
chromaffin cells; these are slightly smaller than the ganglion cells, 
and do not obtain tlie network of neurofibrillre. In conclusion, he states 
that “ this vegetative nervous system of the ovary fulfils every require- 
ment which would be demanded by tlie secretory function of the organ, 
without, however, showing any particular relation to the vasomotor 
innervation.” 
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Perirenal Apoplexy and Sclerosis. — ^As early as 1841 Willis described 
a disease of tbe perirenal tissues in which multiple spontaneous hemor- 
rhages and fibroses were the chief lesions. Since then, others have 
made similar observations and at present some 34 cases have been 
reported. The pathogenesis is not clear, and Lehnert (Franh. Zeit. 
f. Path., 1914, .XV, 268) has added another study with the suggestion 
as to the causative factor. The disease occurred in a man of 62 who 
had suffered recurrent attacks of rheumatism. Chronic valvular 
disease was present in the heart, while the kidneys were in a state of 
advanced interstitial nephritis. Associated with these, there was an 
unusual development of perirenal fat, throughout which many islands 
of hemorrhage were found. Evidence of former hemorrhage was also 
present while grades of inflammation could be demonstrated. It 
appeared that the individual had suffered repeated attacks of perirenal 
hemorrhages and repair. There was no evidence that the immediate 
lesions within the kidney had any association with blood extravasations 
about the capsule, nor were there any lesions in the adrenals to indicate 
tlieir association in the process. It would seem that the factors bringing 
about the renal inflammation were also active in producing a peri- 
nephritis. The autlior believes that much of tbe hemorrhage was 
the result of mechanical trauma. That, however, such hemorrhage 
may be dhectly associated with tlie perinephritis is indicated in the 
report of cases in wliicli there Avas not only hemorrhage in tlie perirenal 
tissues but also in the muscles and other organs. 

Experimental Polyneuritis in Birds and Its Relation to Beriberi 
in Man. — Tasaava {Zischr. f. exj)er. Path. u. Thcrap., 1915, xAui, 27) 
repeated the experiments of Eijkman and others in reproducing paresis 
in birds by the feeding of polished rice and grain products. Others 
have concluded that the polyneuritis gallinarum so obtained was 
identical Avith beriberi in man. Some 200 fowl and 120 pigeons AA'ere 
used in these experiments. He found that when birds Avere fed upon 
polished rice and Avater only they suffered great emaciation and nervous 
debility. Motor AA'eakness dcA^eloped in about tAA'enty days and pro- 
gressed until the animals ay ere unable to control any of the A'oluntary 
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muscles. Marked degeneration of the motor nerves was demonstrated. 
In other instances the conditions appeared to arise through a central 
nervous disturbance rather than peripheral. These cases proved quite 
different from true beriberi. During the progress of the condition 
contractures and even convulsive seizures of isolated muscles were 
obsei'ved. The author found that when the feeding with polished rice 
was accompanied with other foods in moderate quantity the emaciation 
and anemia could be prevented but the poljmeuritis would nevertheless 
appear. Natoally with the proper quantitative feeding these lesions 
may be prevented. He found that a similar neuritis can be developed 
by feeding cane sugar, white flour, white bread or boiled flsh. The 
severity and character of the disease differs but very little from those 
induced by rice. The subcutaneous injection of rice bran was found to 
moderate as well as to prevent the disease. It would appear that the 
disease is the result of metabolic disturbances rather than an intoxication 
resulting from abnormal fermentation in the gastro-intestinal canal. 
Up to the present satisfactory results have not been obtained in experi- 
mentally producing the disease in mammalia. The results, however, 
obtained in birds are pathologically so similar to the muscle and nerve 
degenerations found in beriberi in man that the author believes conclu- 
sions can be drawn from these experiments. In animals as well as man 
there is an individual predisposition which permits of the development 
of sporadic cases among groups on a common diet. 


Experimental Studies on Extirpation of Lung. — Kawamura (Deutsch. 
Ztschr.f. Chir., 1914, 131, H. iii) found that dogs in which one lung has 
been completely removed, survive the operation and show no ill effects 
subsequently. It is even possible to take away some of the remaining 
lung tissue. The difficulty of the operation lies mainly in dealing 
with the stump of the main bronchus. The remaining lung undergoes 
a compensatory enlargement whose maximum is reached in thirty to 
sixty days. The empty pleural cavity on the side of extirpation is 
gradually filled in by a displacement of the heart and mediastinum, 
while the diaphragm rises considerably and the thoracic wall becomes 
depressed upon the side of operation. In some instances spinal curva- 
ture with its convexity toward the side of the operation develops. 
There are no histological changes of any note in the thoracic tissues, 
save evidence of compensatory emphysema with more or less hyper- 
trophy of the pulmonary tissues. 


Note to Contributors. — All communications intended for insertion in the 
Original Department of this Journai. are received only with the distinct under- 
standing that they are contributed exclusively to this Journal. 

Contributions from abroad written in a foreign language, if on examination they 
are found desirable for this Journal, will be translated at its expense. 

A limited number of reprints in pamphlet form, if desired, •nail be furnished to 
authors, provided the request for them be written on the manuscript. 

All communications should be addressed to — 

Dr. George Morris Piersol, 1913 Spruce St., Philadelphia, Pa., U. S. A. 
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RAYNAUD’S SYNDROME: RAYNAUD’S DISEASE. 

By Oliver T, Osborne, M.A., M.D., 

PROFESSOR OP THERAPEUTICS, TALE UNIVERSITT, NEW HAVEN, CONNECTICUT. 

Maurice Raynaud was a French physician, and lived from 
1834 to 1881. The disease which bears his name was first described 
by Sir Benjamin Brodie in 1837, but was not recognized as a disease 
until it was described by Maurice Raynaud in 1862, under the name 
of “symmetrical gangrene of the extremities.” The condition was 
not known as “Raynaud’s disease” until his second article, which 
more fully discussed it, in 1874. 

The disease or condition was first termed “local asphjofia and 
syncope;” it has also been termed “symmetrical gangrene.” The 
latter name is a misnomer, as the local manifestations are as fre- 
quently unilateral as symmetrical. Raynaud’s belief that the local 
symptoms were caused by a spasm of the capillary vessels, which 
shut off the circulation more or less permanently from a part, is 
correct. Pathological investigations have shown there is no primary 
disease of the walls of the vessels. 

The syndrome may be defined as a condition with such vascular 
disturbance as to cause a more or less complete anemia or a pro- 
longed passive hyperemia of various parts of the body, internal as 
well as external. No definite cause for this idiosyncrasy or peculiar 
instability of the bloodvessels has been discovered. There may 
be a local spasm of the arterioles or venules, or of both. If the 
arterioles are contracted the cyanotic type of congestion occurs, 
preceded by an anemia; if the venules are alone contracted, a hot, 
congested form, slightly simulating erythromelalgia, may occur. 
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Tile associated symptoms due to this bloodvessel spasm are more 
or less pain, coldness or iciness to the feel, numbness, later impaired 
function, and trophic disturbances, as shown by eczemas, small 
blisters, bullce, ulcerations, suppurations or even gangrene, slough- 
ing, and loss of the part affected. The joints of the fingers may 
become sore and inflamed, and ulcers often occur near the nails 
with deep suppuration in and around the nails. The parts affected 
temporarily or interchangeably during a certain period may be 
sjnnmetrical, but are not necessarily so. The spasm of the blood- 
vessels may last minutes, hours, or days. 

The simplest form of this disease is represented by cold hands 
or feet, or by a finger or a toe becoming stone-cold, termed “ dead 
finger” or “dead toe.” The obstruction to the circulation may 
attack several fingers or the whole hand, the whole foot, the nose, 
an ear, or tliere may be serious bloodvessel disturbances of the 
internal organs of the bodjE The first local symptom is coldness 
and anemia, with or without pain, followed perhaps by an asphyxia 
or a darkening of the part; and later a hyperemia may occur, with 
flushing and increased local circulation. In the very mild forms 
the local condition is similar to that of a frost-bite, with burning, 
itching, and later heat succeeding the coldness and anemia of the 
part. This symptom complex may recur and continue to recur in' 
the same fingers or toes. There are often pigmentations, mottling, 
and brown spots on the skin on various parts of the body. 

In a few instances recognized, and in many instances unrecognized, 
this syndrome is the cause of various abdominal disturbances and 
of disturbances of the nervous system. There may be a spasm of 
the retinal vessels and temporary loss of vision. There may be loss 
of hearing and disturbances of the senses of taste and smell from 
contraction of the bloodvessels. There may be loss of speech, 
dizziness, paralysis, psychic disturbances, epilepsy, and cataleptic 
symptoms from these bloodvessel disturbances. Severe, intense 
headaches may occur, with burning sensations’ of the face and 
head and hot flashes. The menopause sjnnptoms show in a mild 
form this vasomotor instability. There may be such disturbance 
of the bloodvessels in the head as to give a feeling of constriction. 
This is the kind of headache that is complained of by some 
individuals. 

It is possible that some forms of epilepsy without any assignable 
lesion may be due to this peculiar disease. At least it is interesting 
to note that such cases of epilepsy as have an aura may sometimes 
have an attack aborted by the inhalation of such a vasodilator as 
amyl nitrite. 

Temporary loss of muscle power and sensations and momentary 
paralyses may be due to spasms of the bloodvessels in certain areas 
of the brain. Temporary or recurrent albuminuria, and even hema- 
turia, may be caused by sudden spasms and later congestions of the 
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renal vessels. In other words, this bloodvessel spasm is the cause 
of many apparently serious nervous disturbances and of many 
abdominal disturbances that have led to operation, and yet nothing 
pathological has been found. Such contractions of the bloodvessels 
in the abdomen generally cause pain, and may cause distention, 
vomiting, and symptoms simulating all kinds of colics. 

Edema of the face or of one or more extremities may occur, 
and may suggest angioneurotic edema. There may be symmetrical 
swellings of the extremities in both angioneurotic edema and in 
Raynaud's disease. There may be paroxysms simulating malarial 
fever, with chills and subsequent high temperature. 

The disease is not a pathological entity. It is caused, the writer 
believes, by disturbances of several of the internal secreting glands, 
especially of the thyroid and suprarenals, and also perhaps of the 
ovaries. The disease is frequently associated with hysteria and with 
disturbances of the female pelvic organs. Amenorrhea is not alwaj'^s 
a factor, but is a frequent symptom of this syndrome. 

Wherever the disease has its local manifestations a vasodilator 
as nitroglycerin, seems to be of benefit. Whether there is too little 
thyroid secretion or too much suprarenal secretion, or whether 
there is an insufficient ovarian secretion (and thjToid extract 
stimulates the ovaries), certain it is the administration of thyroid 
extract is generally of benefit. 

Diagnosis. Ordinarily mild cases of this disease are not difficult 
to diagnose, that is, the “ dead fingers” and icy cold hands and feet. 
Also easy of diagnosis are the severe cases in which there is gangrene 
of some part of an extremity, especially when it occurs in young in- 
dividuals and is symmetrical. Obliterating endarteritis or advanced 
arteriosclerosis is likely to occur only in individuals who are old, 
and is more likely to occur in men than in women, and peripheral 
gangrene from this cause is generally readily diagnosed. Embolic 
obstruction of some terminal vessel, with possibly gangrene, will 
generally show a history of some acute disease that may cause 
embolism or some chronic valvular disease of the heart. 

Raynaud’s syndrome occurs mostly in women, and will be found 
associated with disturbances that are well recognized as due to 
disturbances of the thyroid gland. It is also frequently associated 
with disturbances of the menstrual function. It can occur at an}'’ 
age, and has even been noted in young children. 

^ The disease which at times it may simulate is erythromelalgia. 
Tins disease is rare, and was first described by Weir Mitchell in 
1872 and again in 1878. He coined the word “erythromelalgia,” 
which means “red,^ painful limb.” As its name implies, it attacks 
an extremity, is painful, and the color of the part affected is bright 
red. The part feels hot, and cold soothes it. It is made worse by 
heat. The cause of the disease is unknown, though W'^eir Mitchell 
thought it might be due to an inflammation of the nerve endings. 
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The disease may be transient and intermittent, or it may cause 
more or less incapacity. Although it may stop and may not recur, 
no treatment seems to have any special effect upon it. In erythro- 
melalgia the feet are more frequently affected than the hands. The 
condition is -worse in hot weather and better in cold weather. 
Sometimes there seems to be an interrelation between Raynaud’s 
syndrome and erythromelalgia, both conditions occurring in the 
same patient, or at least erjd;hromelalgic symptoms may be present 
in a patient who has Raynaud’s syndrome. 

The differential diagnosis of Raynaud’s syndrome from erythro- 
melalgia may be briefly stated as follows: Raynaud’s syndrome 
occurs at all ages; bj’’ far the majority of cases occur in females; 
it is likety to be symmetrical; the disturbance is increased by cold; 
the part attacked is moreor less anesthetic and pale, or it may belivid, 
and may be icy cold. On the other hand, erythromelalgia generally 
occurs after twenty years of age; it is more frequent in males than 
in females; it is almost always asymmetrical; it is benefited by 
cold and not increased by it; the part affected is tender instead of 
anesthetic; it is pink or purplish in color; it is hot and the blood- 
flow to the part is increased. 

Syringomyelia, a disease due to a gliomatous growth in the spinal 
cord, presents a very different set of sjmiptoms from Raynaud’s 
with paralysis, muscle atrophy, and some loss of sensation. The 
only similarity to Raynaud’s syndrome is that there may be sucli 
trophic destruction that a phalanx may be lost. 

Angioneurotic edema, another trophic disturbance, needs to be 
mentioned in this connection, because it may occur in an individual 
who has Raynaud’s sjmiptoms. The treatment of angioneurotic 
edema is very much more satisfactory than is the treatment of 
either Raynaud’s disease or erythromelalgia. The probable cause 
of angioneurotic edema is a disturbance of the sympathetic nervous 
system affecting the vasomotor nerves, probably due to toxins in 
the blood, similar to those that cause urticaria, especially giant 
urticaria. Such a condition is probably a sort of anaphylactic 
reaction. 

Mild ergot poisoning may simulate Raynaud’s syndrome. 

To sum up the diagnostic points in Raynaud’s syndrome, it 
should be remembered that it may be very mild; that women are 
attacked much more frequently than men; that the commonest 
age is from fifteen to thirty, though no age is exempt; that fre- 
quently uterine and ovarian disturbances will be found; that the 
worst attacks sometimes occur periodically, with a more or less 
close relationship to the menstrual epoch; and that some of the 
well-known symptoms of a disturbed thyroid secretion are often 
present, probably more frequently on the side of hypothyroidism 
than hyperthyroidism. 

It has been repeatedly stated that no treatment is of any value 
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in Raynaud’s disease except perhaps nitroglycerin. I have found 
this not to be true; that treatment to stimulate a more heajthy 
activity of the thyroid gland has' been of marked benefit, especially 
in severe cases, such treatment being thyroid extracts and iodides. 
Nitroglycerin will always help the condition, and so will local hot 
baths. In other words, the vTiter believes that Raynaud’s syndrome 
is not always incurable, and that it is due to a disturbance of the 
internal secretions, and probably more espeeiallj^ to malsecretion 
of the thyroid and suprarenal glands. Certain it is that treatment 
aimed to correct these secretions is beneficial and manj'^ times 
curative. 

Before presenting a series of brief clinical histories of this syn- 
drome, we wish to urge that it be recognized and never forgotten 
that every disease, severe in its entirety, may occur in mild forms, 
and “ missed” cases may. occur. The grades of severity of Raynaud’s 
syndrome are as follows: 

1. It may be so mild as not to be recognized. Such patients have 
cold hands and feet, irregular pains in various parts of the body, 
and they are cold in winter and hot in summer (vasomotor ataxia, 
as it has been termed). There may be so much contraction of the 
peripheral bloodvessels that the internal vessels, especially the 
abdominal, are dilated, and frequently diarrhea is caused, sometimes 
termed ‘'intestinal sweating,” from which cause a patient may 
have a morning diarrhea without other symptoms. Or there may 
be such abdominal congestion as to cause various other gastro- 
intestinal disturbances, albuminuria, etc. This kind of congestion 
or spasmodic contraction of bloodvessels is probably often the cause 
of ovarialgias, delayed and painful menstruation, and menorrhagia. 

2. There are cases of medium severity in which there are ice-cold 
hands and feet, chilblains of varying degrees, sore fingers and toes, 
suppurations around the nails, perhaps severe headaches, and there 
may be erythromelalgic symptoms of red face and red hands, with 
or without pain. There may be faintness or syncope, dizziness, 
some slight nervous disturbances, as of the eyes, and recurrent 
albuminuria or hematuria. This condition may be one of the 
causes of albuminuria of adolescence and of orthostatic albuminuria. 

3. Severe cases, occurring less frequently, in which there may 
be serious heart disturbances, deep ulcerations of the fingers and 
toes, serious cerebral symptoms, or severe abdominal sjanptoms. 

4. There may occur, very rarely, such serious and uncontrollable 
spasms of the bloodvessels as to cause gangrene and sloughing of 
parts of the extremities. It is also conceivable that fatal heart 
attacks may be caused by this syndrome. 

The following clinical histories will demonstrate the ^'ar^4ng 
types and varying severity of this peculiar syndrome: 

Case I.— A girl, aged fifteen years, was first seen on February 3, 
1915. She began a year ago to have attacks of the hands becoming 
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icy cold and turning blue, and at the same time she feels very faint. 
The attacks last about twenty minutes, even with rubbing and with 
plunging the hands into hot water. These attacks are becoming 
more frequent. Her feet are always cold and her hands are gener- 
ally cold, but during these attacks they are ice-cold. Menstruation 
began nine months ago and has been pretty regular, lasting about 
four days, and is normal in amount. She is a well-nourished, 
apparently perfectly healthy girl. Nothing abnormal was found, 
except that the thyroid is somewhat enlarged and presses toward 
the larynx, and she dislikes to have anything tight around her 
throat. Her voice has been a little hoarse for the last two years, 
and drops peculiarly, much as a boy’s voice when it is changing. 

Small doses of iodide did not benefit her, but thyroid extract has 
thus far prevented the attacks. There is no question that the 
thyroid gland can be enlarged and not be properly secreting or 
excessively secreting. 

Case II. — ^The following is a case of the next degree of severity; 
This is a stenographer, aged thirty-four years, who for years has 
been troubled with cold hands and feet and with chilblains of all 
types and degrees. The last two j^ears especially these cold fingers 
and ice-cold hands with sore, swollen luiuckles and sore, tender 
fingers have been on the increase, especially in winter. For the last 
year there have been repeated attacks of little infections around 
the finger-nails, without any history of local injury whatsoever. 
These particular fingers have become extra cold, extra red, painful, 
and finally these little ulcerations appeared. There has never been 
any history of real blisters. She has always been well in most every 
respect, except that menstruation has been more or less irregular. 
She is also nervous at times, gets depressed, cries easily, and is 
subject to headaches, mostly from eye defects; but these headaches 
are always aggravated at these periods of depression. The thyroid 
gland is decidedly enlarged on the left side, and has been for the 
last few months. The gland becomes smaller under iodide, but she 
feels much better, and the gland is softer imder thyroid treatment. 
There are absolutely no other signs of under-secretion of the 
thyroid and no signs of over-secretion. As this patient has only 
recently come under treatment, and as the weather is growing 
warmer, when the fingers and hands will improve from that fact 
alone, the results of the thjuoid treatment have not yet been de- 
termined, but -she certainly feels better generally under the thyroid. 

Case HI. — ^The. following case represents another degree of 
intensity of Raynaud’s sjmdrome: A married woman, aged thirty- 
seven years, has had poor circulation for years, and has weak heart 
turns. Her hands become numb, but not quite like falling asleep, 
she says. Often she sees only one-half of an object at a time. She 
frequently feels full-headed, has pain in the left side of the head 
in conjunction with more or less of a blind turn. With these blind 
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turns she is likely to have numb hands, and she cannot use her hands 
for some time. The hands and feet get cold during these attacks. 
These blind turns occurred more frequently up to two years ago 
than since, and they last from three-quarters of an hour tp an hour. 
During these attacks she does not hear well, and her mind is not clear 
as to what people are saying, or what she herself is about to say. 
Her face also sometimes gets numb, expecially around the mouth. 
Sometimes with these attacks she gets quite short of breath, and 
occasionally has pain in the region of the heart. Her eyes are not 
the cause of her headache; they have been carefully examined and 
excluded. The headaches are most likely to occur just before and 
during menstruation. She says she never felt as well as she did 
during her pregnancies. This was probably due to a normally 
increased thyroid secretion at these times. She gets short of breath 
on exertion, and has palpitation at times. She has consulted a large 
number of physicians for the above-described condition. 

She has been married thirteen years, and has two children, 
the youngest six years of age. She had tjqjhoid fever seven years 
ago and measles followed by pneumonia two years ago. The 
physical examination is practically negative. The tongue is a 
little trembly. The pulse is 96. The systolic blood-pressure 140. 
There is no history of epilepsy or fits or anything pointing toward 
that condition. The urine is normal. The thyroid gland seems small. 

Nitroglycerin helps her, but she is better under small doses of 
iodide and thyroid, and has had no blind attacks since that treat- 
ment was started four months ago. This case shows a tendency 
to irregular spasm of the bloodvessels. How much permanent help 
can be given her I do not yet know. 

Case IV. — ^The next patient is a woman, aged thirty-nine years, 
sent to me for treatment on account of severe pain in the left side 
of the head and in the back of the neck and for persistent insomnia. 
This patient was first seen by me in April, 1914. Three years 
before she had had some of this trouble which lasted four or five 
months. Now for the last four or five months she has had it again 
and very much worse the last three weeks. It occurs almost daily 
and sometimes is very severe. She has no nausea or vomiting with 
it. With this pain she flushes and gets very hot. The left side 
of the face burns, although both cheeks look hot and red. Some- 
times she aches all over, and especially the arms and shoulders 
ache. Her hands tremble at times, and she has some palpitation 
and an intermittent pulse. During these head attacks tears stream 
down the left cheek. On leaning over the head aches much worse. 
The hands are sometimes bright red, at other times dark, almost 
cyanosed; they are always discolored she says. The redness of the 
hands disappears when they are held over her head. The feet are 
cold, and sometimes she has to put them into hot water to stop the 
discomfort. 
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She is married and has six children, the jDungest four years old. 
Menstruation is regular. Some years ago she had some sort of a 
benign growth removed from the right side of the abdomen, and the 
appendix was removed at the same time. She does not know just 
what the grovdh was. She had typhoid fever twenty years ago. 
There is no trouble in the eyes to account for her headaches. She 
is well nourished, slightly over-weight, and has a pendent abdomen. 
All physical examinations are negative. The pulse is 84; the 
systolic blood-pressure 125. 

ThjYoid extract did not benefit her. Under good doses of nitro- 
glycerin or sodium nitrite she soon improved greatly, and by June, 
1914, two months after I first saiv her, she was practically well 
of the condition. 

I did not see her again until Februarj'^ of this year, when she 
had a little return of her headache, with flushing of the face and 
watering of the left eye. Her hands have been all right. She was 
again having insomnia, and again having an intermittent pulse. 
She was given 1 grain of thyroid a day, as larger doses had caused 
disturbance before, and nitroglycerin again. She immediately 
improved, and has been well ever since. 

Case V. — A young boy, aged eight years, was first seen by me 
in 1910. He gave a history of having had a large number of intes: 
tinal attacks, diarrheas, etc., and a history of having attacks of 
albuminuria. He had peculiar pigmentations on different parts 
of his body, and many leukodermic spots. There was no specific 
history. Heart, lungs, abdomen, and urine were negative at the 
time I saw him. He had a few enlarged cervical glands. This boy 
was in a miserable condition, and unfit to go to school. He had 
been put upon, all sorts of diets, and all sorts of diagnoses had been 
made, both in this country and in England. 

I believed the condition to be a disturbance of the internal 
secretions, largely a subsecretion of the thyroid, and on account 
of the pigmentations on his skin a disturbed secretion of the supra- 
renals. He was given small doses of thyroid, and rapidly and 
continuously improved, and soon ivas well. But for two or three 
years, whenever the treatment was long discontinued, he had a 
return of his sjonptoms, but was immediately again improved on 
taking thyroid. The child later was able to go to school, and has 
become a strong boy. 

This was a form of Raynaud’s syndrome with vasomotor dis- 
turbance of the bloodvessels of the abdomen, causing diarrheas 
and recurrent albuminuria. 

Case — ^This patient, a married woman, aged twenty-eight 
years, was first seen in June, 1913. She had two children, the young- 
est eighteen months old and the oldest three and one-half years. 
With the first child she had had an acute nephritis and a slight 
convulsion, but the kidneys soon recovered. Four months before 
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I saw her she had had a nervous exhaustion attack of some kind, 
and was said to have had a pericarditis, and was sick four or five 
weeks. From the time of the birth of the first child she had had 
no kidney trouble, and there has never been any edema.^ For a 
long time now she has been having breathless atttacks with heart 
storms, the heart beating very rapidly and pounding very hard. 
Her hands and feet are generall.y cold and sometimes blue, and the 
lips become absolutely blue. Although she is pale at times, she is 
not anemic; the hemoglobin content of the blood is 100 per cent. 
Frequently one finger gets numb and cold, and remains so for hours; 
sometimes it is one toe. During these attacks she has a dull ache 
in the region of the heart. 

Examination shows the heart to be slightly enlarged, with no 
murmurs, no roughness, and no friction. The systolic blood-pressure 
is 120. The lungs are normal and the abdomen negative. The 
spleen is not enlarged, and there are no enlarged glands anywhere. 
Her hair is of a light reddish tinge, but the pubic hair is absolutely 
white, and she says it has always been so. Menstruation has 
always been regular. The tongue is normal. 

At the time the patient was seen in consultation her physician 
feared she might die in one of these attacks. She was very weak 
and was confined to her room, although not absolutely to her bed. 

A diagnosis of Raynaud’s syndrome was made, and she was 
given nitroglycerin and small doses of thyroid. She had a rapid 
recovery, soon having no breathlessness, and gaining weight. 
However, if she stopped the nitroglycerin she again became breath- 
less and had heart distress. Also, as long as she takes the nitro- 
glycerin her hands are not cold. The date of this observation is 
September 10, 1913, three months after I first saw her. From that 
time, September, 1913, 1 have occasionally seen her, but she cannot 
go long without either thyroid or nitroglycerin treatment, although 
there are months when she is well and takes no medicine. If she 
feels cold she has learned to take the nitroglycerin and to stop it 
when she feels better. 

In February, 1914, she was again troubled with coldness and 
getting blue around the mouth, was breathless, and was having 
pain around the heart. She was also excessively sleepy, and said 
that her hands and feet puffed at times, althugh there was no real 
edema. All of this showed subthyroid secretion. She was given 
1 grain of thyroid extract twice a day and nitroglycerin 

tvdce a day, and she again soon improved. It was noted at this 
time that streaks of white were coming in the hair on her head. 
She says that from five years of age until she was sixteen she had 
brown spots on lier skin on various parts of the body. Also, part 
of the hair on the head of one of her children, she says, was at first 
absolutely white, but now has gradually become light brown. All 
of this story shows a disturbed thyroid secretion and perhaps a 
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disturbed suprarenal secretion, with symptoms of peripheral con- 
traction of the bloodvessels and internal congestions, with dis- 
turbance of the heart. In other words, it is Raynaud’s syndrome, 
and th^Toid and nitroglycerin have been of marked benefit to her. 

Case VIII . — A girl, aged seventeen years, first came to me in 
February, 1911. She had been for two years under treatment for a 
peculiar mottling of the hands and feet. For four years her hands 
and feet had been more or less frequently excessively cold. These 
conditions were always worse in cold weather, but still they per- 
sisted somewhat in summertime. For the last three months she 
has had peculiar gastric crises, with terrible pain in the epigastric 
region, occurring even as frequently as once a week, associated 
\vith a chill and followed by fever. There is no nausea or vomiting 
and no loss of consciousness. She has had all kinds of treatments, 
and there have been all kinds of diagnoses. She has never had 
any sickness except scarlet fever and measles, and these were when 
she was a child. Menstruation is regular and normal. The family 
history is entirely negative. 

Physical examination was negative in every respect; the urine 
and blood were also negative. She had a blister on the back of 
one heel, and she has had such sores on her feet frequently. Her 
hands were like pieces of ice, and were almost blue. She says her 
hands itch a great deal and perspire sometimes profusely, and the 
same is true of her feet even while they are icy cold. She has had 
blisters on both hands, off and on, more or less for four years. 
Sometimes these sores on her hands and feet have to be lanced, 
and she has had one on her heel for three months. Her legs up to 
her knees and her arms almost to the elbows were peculiarly mottled 
by dark bluish and brown spots, not ecchjanotic, much as one sees 
when an extremity is thoroughly chilled and the blood begins 
again to circulate. There was no loss of sensation anywhere.’ 

She was given nitroglycerin and thyroid extract. In a few days 
she had another abdominal attack, but it was milder then the 
previous ones. The sore on her foot soon healed and she had less 
perspiration of the hands and feet. She had one other attack of the 
abdominal pain the following month, but no severe attack, and no 
chill and no fever. A few blisters occasionally occurred, but she 
continued to improve under thjToid treatment. 

In April of the same year, after two months of treatment, she had 
some attacks of becoming breathless and having pain in the sub- 
sternal region, but the hands and feet were not nearly so cold. 
The heart at times was rapid, but the pulse had been over 100 from 
the beginning. Occasionally she had considerable pain in the left 
ovary, which was a neuralgia. 

She continued to improve, and from July, 1911, was not seen until 
October, 1913, when she reported that she had been very well, 
though her hands were sometimes cold; but her feet did not get 
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cold, she never had any more of the blisters and very little of the 
mottling, and no chills or abdominal pain. I know she has been 
well since, as I frequently see her on the street. In other word 
the improvement of the Raynaud’s syndrome in this case was 
remarkable. 

Case IX. — A girl, aged sixteen years, was first seen by me in 
consultation in 1905. The family history was negative, and there 
was nothing important in her previous history. She began to 
menstruate when she was fourteen, but had not menstruated at 
all during the last year, namely, from fifteen to sixteen. About a 
year before I saw her she had begun to have attacks of fever, dating 
from the time menstruation ceased. These fever attacks would 
last about nine days and recur in about three weeks. They were 
preceded by chills, headache, loss of appetite, pain in the abdomen, 
loose bowels, and insomnia. Various diagnoses had been made, such 
as hysteria, intestinal disturbance, typhoid fever, malarial fever, 
and Hodgkin’s disease (on account of her having, during these 
attacks, an enlarged spleen and sometimes enlarged glands in the 
neck). 

I saw the patient in one of these fever attacks. The glands of 
of both sides of the neck, of the axillee, and of the groins were 
enlarged. The heart and lungs were normal. The spleen was 
enlarged to the umbilical line, the liver was normal in size, 
there were no pelvic symptoms, and the urine and blood were 
negative. With the history of these periodic attacks, in the ab- 
sence of menstruation, I was sure that they were symptoms of some 
kind of a toxemia. 

Although there were no signs of subthyroid secretion, except that 
she did not menstruate and had these symptoms of toxemia, she 
was given 5 grains of thyroid extract twice a day. In ten days she 
began to menstruate for the first time in over a year and had entirely 
recovered from all abnormal signs and symptoms. 

Under intermittent thyroid medication she menstruated regularly 
for nearly a year, but after stopping this treatment she again ceased 
to menstruate, and after not menstruating for two months she 
again had a high temperature, the spleen was again enlarged, 
the glands of the neck were tender and enlarged, and the abdomen 
was tense and distended; in other words, there was a complete 
recurrence of the attacks of the year before. 

I saw her again in consultation, and under thyroid treatment 
she again improved. In a few days the spleen and glands 
were less tender and smaller; she became apparently well and 
menstruated the next month. 

She was then well until the following year, when she had an 
acute attack of tonsillitis, and again had some slight recurrence of 
the abo^^e symptoms. She was given thyroid, and in two or three 
days she was again normal. Four years following tliis she was still 
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well and had been well. This is probably an instance of Raynaud’s 
syndrome with abdominal congestion. 

Case X. — ^This patient was a man, aged thirty-six years, who 
had various symptoms of various kinds of nervous syphilis; but 
there were no symptoms, and never had been, of gumma in the 
spinal cord or brain and no real paralysis. He was seen in a 
consultation on account of some of his nervous pains, supposedly 
due to some other condition than the syphilis. Examination of the 
blood showed a strong Wassermann reaction, and he was treated 
with salvarsan, became well, and was able to attend to his business. 
Before he had received any salvarsan, while he was being treated 
with mercury, and also when he was supposed to be cured of his 
syphilis, he had several attacks of being unable to talk or think, 
sometimes with terrible headaches, and at these times he acted like 
a person under the influence of some drug. Sometimes he would 
suddenly drop a fork or a spoon, and would mumble in his speech, 
but at such times he was generally able to walk. These attacks 
never lasted long, he never showed any paralytic symptoms. 
These attacks were due to sudden spasm of some of the blood- 
vessels in his brain and represent a species of Raynaud’s syndrome 
associated with syphilis. An association of Raynaud’s disease with 
syphilis has been recorded by others. Salvarsan has apparently 
cured him, but of course he is likely to have some recurrences from 
his syphilis. 

Case XI. — ^This patient, a girl, aged seventeen years, was 
first seen in 1904. She gave a history of having had peculiar sleeping 
attacks from July, 1903, to April, 1904. In these attacks she would 
be practically comatose for two or three days. They generally 
occurred about once a month, but lately they had occurred twice a 
month. There never were any convulsions, although there were 
some sjunptoms of stiffening of the muscles. Occasionally there 
was a little mucous froth at the mouth. In the last attack previous 
to my seeing her she had slept for twelve hours. After wakening 
from the attack for several days she could not hear, and for some 
days could not see. At times she was almost blind. For a time 
she did not recognize her family, her own clothing, or her surround- 
ings. She appeared hardly to breathe while in these semicomatose 
attacks. She took no nourishment or liquid during this time, and 
passed no urine, sometimes for two or three days. She began to 
menstruate at the age of fourteen, but the flow was irregular, and 
generally occurred about every five weeks. These sleeping attacks 
since they began, have occurred just before it was normal time for 
the period to appear. 

Physical examination was absolutely negative, except that the 
thyroid gland seemed a little enlarged. At this time we did not 
recognize the association of Raynaud’s symptoms, due to the con- 
traction of the bloodvessels of the brain with what seemed to me 
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like a toxemia. I did make a diagnosis of epileps.y and a cataleptic 
state, and gave her thyroid, believing that she needed this to combat 
whatever protein poisoning was in her system. The coma and cata- 
leptic attacks entirely disappeared. She had one or two epileptic 
attacks, however, and later a few petit mal attacks. The menstrua- 
tion became regular and on time, and the patient entirely recovered. 
She married in 1905, and was well until 1910, when I saw her last. 
There were no other sjunptoms in her case of subthyroid seeretion, 
except that she did not menstruate on time, and that she ha^d these 
periodic toxic attacks. I now feel sure she had Raynaud’s syndrome, 
with the cerebral vessels affected, associated with a subthyroid 
secretion. 

CoNCLLiSiONS. 1. Raynaud’s disease is not a distinct entity; 
it is a syndrome caused by the disturbance of one or more internal 
secreting glands. 

2. There is primarily no real disease of the bloodvessels, but the 
vasomotor control is so abnormally disturbed that most profound 
contraction of certain bloodvessels may occur in different parts of 
the body, perhaps more or less coincident with abnormal dilatation 
of other bloodvessels. If the contracted bloodvessels are peripheral 
the parts more or less lose their function and show various trophic 
disturbances. 

3. This bloodvessel spasm may occur in the internal organs of the 
body as well as peripherally, though much less frequently and more 
difficult of diagnosis. 

4. The syndrome is probably due to disturbances of more than 
one of the ductless glands of the body that have internal secretion, 
but there is always apparently some disturbance of the thyroid 
gland, perhaps a diminution of the vasodilator stuff of this gland. 

5. Judiciously applied, thyroid treatment improves the majority 
of cases, perhaps all, and cures some cases. Nitroglycerin is always 
of temporary benefit and local heat is always of immediate benefit. 


OBSERVATIONS ON A CASE OF FAMILY PERIODIC 

PARALYSIS. 

By D. L. Edsall, M.D., 

JACKSON PROFESSOR OF CLINICAL MEDICINE, HARVARD UNIVERSITY, 

AND 

J. H. Means, M.D., 

WALCOTT FELLOW IN CLINICAL MEDICINE, HARVARD UNIVERSITY. 

(From the Medical Sendee and Chemical Laboratory of the Massachusetts General 

Hospital.) 

I\e have to report some observations upon a case of family 
periodic paralysis. The case was studied very carefully, from a 
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neurological point of view, by Taylor^ in 1898. The present inves- 
tigations lie entirely in the field of chemical pathology. 

The literature on the subject was very completely reviewed up 
to 1898 in Taylor’s paper. 

In 1901 Singer” gave a critical digest of the literature up to that 
date, with bibliography. Fairly complete bibliographies will also 
be found in the papers of Kramer, 1908,® and Gatti, 1911.^ 

Kramer counted 78 cases in the entire literature, and since that 
time probably not more than a dozen have been reported. 

The neurological aspect of the disease has been carefully studied 
by a large number of observers, notably Goldflam,® Oppenheim,® 
Taylor,^ Mitchell,® and Oddo and Darcourt.® A discussion of tlie 
etiology of the disease will be found in Singer’s*® and in Buzzard’s** 
papers. 

Pieces of muscle have beeri excised by Goldflam, Opperdieim, 
Crafts,*® and Singer. All have described the microscopic appear- 
ances as “abnormal.” Oppenheim found waxy degeneration. 
Goldflam and Crafts described the fibers as being hj’-pertrophied 
and vacuolated, and Crafts also says that there is an increase in 
fibrous tissue. Singer found extensive Assuring in tlie cut sections 
whicli he considered an artifact, but which he thinks would not 
have been present unless there were “some essential abnormality 
in the muscle fibers to produce such uniform and unusual appear- 
ances.” 

The toxicity of the urine during an attack and interval have 
been studied of Goldflam, using Boucliard’s method, who found 
that “during attacks there was a distinct increase in the urotoxic 
coefficient, the increase in some cases being nearly fourfold.” This 
author found that the knee-jerk was diminished in rabbits after 
the injection of urine collected during an attack, but failed to get 
changes in the electrical reactions. Singer, using the same method, 
found tliat during an attack the urine was definitely more toxic 
than during an interval, hlitchell, also using this method, found 
no difference in the urotoxic coefficient before and during an attack. 
These findings are of purely historical interest. 


1 Family Periodic Paralysis, Jour. Ncrv. and Ment. Dis., 1S98, xxv, 637. Con- 
tinued same, p. 719. 

- Case of Family Periodic Paralysis with Digest of Literature, Brain, 1901, .\xiv, 
257. 

3 Zur Frage der Periodischen Paralyse dcr Extremitiiten, Russisclic Medizinische 
Rundshau, 1908, vi, 454. 

* La Paralysie P6riodique, Gaz. d. hop., Paris, 1911, p. 1327. 

s See Taylor, loc. cit. ' See Taylor, loc. cit. 

’’ Loc. cit. 

* Case of Family Periodic Paralysis, Amer. Jour. Med. Sci., 1899, cxviii, 513. 

” Les reactions 61ectriques dans la paralysie familiale p6riodique, Archiv d’Electric. 
Med., 1902, xi, 1. • 

>°,Loc. cit. 

“ Three Cases of Family Periodic Paralysis, Lancet, London, 1901, ii, 1564. 

“ Fifth Case of Family Periodic Paralysis, Amer. Jour. Med. Sci., 1900, cxix, 651. 
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The toxicity of the blood serum was studied by Mitchell and by 
Mitchell, Flexner, and Edsall/® but the results were apparently 
negative. 

Crafts has extracted from the feces during an attack a toxic 
substance whieh, when injected into rabbits and guinea-pigs, 
produced a transient paralysis. He does not appear to have con- 
trolled his results. Two authors, Mitchell and Mailliouse,^^ on 
attempting to draw blood for examination found that it clotted with 
great rapidity, but did not determine the coagulation time by any 
accurate method. 

Upon the urine a large amount of work has been done. Mitcliell 
has made analyses of total nitrogen, urea, uric acid, sulphur, and 
phosphates, but does not give the diet in detail, so that tlie sig- 
nificence of the results is uncertain. Crafts found an increase in 
ethereal sulphates during an attack, but he also fails to record the 
diet. The same is true of Singer’s complete analyses. 

Mitchell, Flexner, and Edsalh® determined the total nitrogen 
of the food and urine and of ammonia and creatinin in the urine, 
the latter by the old Neubauer-Salkowski method (before Folin’s 
method was published), which is undoubtedly far from accurate. 
The ammonia was continuously low, and the creatinin was very 
low for a day or two before attacks, and during the first part, and 
rising sharply, just after or during the latter part of the attacks. 

Holtzapple^® made a large number of urinary examinations, urea 
and indican being tlie cliief things recorded. The diet is not 
mentioned, nor the method for determining urea. In general 
(average of a large number of cases), he found tliat the urea elimina- 
tion seemed below normal and tlie indican increased. 

Mailhouse has found a striking reduction in calcium and magnes- 
ium in spite of the fact that his patient was on a liberal diet con- 
taining more or less milk. He also found in the urine on several 
occasions a proteose-like body which decreased during attacks, 
and in addition practically always found creatin in the urine. 
The creatinin was somewhat higher just before tlie attack rather 
than afterward, as in Mitchell, Flexner, and Edsall’s case. The 
methods used are not given, nor is the diet reeorded in detail: 
Several autliors have mentioned a high indican test during attacks; 
the same has been found to be true in our case. 

Atwood^^ found in one of his cases tliat the intestinal flora con- 
tained a marked preponderance of the Bacillus aerogenes capsulatus. 

In regard to tlie ordinary blood examination, moderate leuko- 
cytosis has been found by Goldflam, Taylor, and by Singer. 

's Physiological aud Chemical Study of Three Cases of Family Periodic Paralysis 
Brain, 1902, xxv, 109. ’ 

Observations on a Case of Family Periodic Paralysis, Jour. Nerv. and Ment 
Dis., 1910, xxx\’ii, 209. 

Loc. cit. Family Periodic Paralysis, Penn. Med. Jour., 1903, yii, 40S. 

” F.amily Periodic Parab-sis, New York State Jour. Med., 1913, xii, 579. 
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The most recent papers on this disease are those of Gardner,*® 
who reports a typical case, and discusses the etiology and treatment, 
and of Diller and Rosenbloom,*® who studied the nitrogen, sulphur, 
calcium, magnesium, phosphate, and fat metabolism during an 
interval only. 

Gardner believed the condition to be due to an intoxication, 
and on that hypothesis treated his patient by catharsis, low protein 
diet, avoidance of alcohol, together with caffein, digitalis, and 
bromides during an attack, and got marked improvement. 

The only positive findings of Diller and Rosenbloom were a 
marked decrease in creatinin and an increase in undetermined 
nitrogen. The average creatinin coefficient was 4.8. 

Case Report. — ^The clinical data on our case are as follows: 

J. T. S., male, aged thirty-five years; weight 83.6 kilograms. 

The disease has been in the family for five generations; the 
history is absolutely typical, namely, attacks of complete flaccid 
paralysis of all the skeletal muscles save those of the face, of degluti- 
tion, and of the eye muscles, lasting from six to forty-eight hours, 
and coming on at irregular intervals, the longest interval being 
seldom over six days, the sphincters and diaphragm not being 
involved, the reflexes and electrical reactions being diminished, or 
abolished during the height of the more severe attacks, and the 
patient being perfectly well in the intervals. Normal respiration 
was not involved in the paralysis, but the accessory muscles appar- 
ently were, for during the more severe attacks the patient was 
unable to take a deep inspiration or make a forcible expiration. 

A complete genealogy showing the line of descent and the afflicted 
members in each generation is given in Taylor’s paper . 2 °. Since 
the appearance of that paper a case has arisen in the sixth genera- 
tion, a niece of the patient, aged nine years, having had several 
rather mild but characteristic attacks. 

The patient came to the hospital at our request merely for pur- 
poses of investigation. He was in the medical wards, from April 
7 to May 8, 1914. During this time he had a number of attacks, 
some severe and some mild. The sequence and severity of the 
attacks are indicated in the accompanying chart. Those of April 
15, April 21-22, and of May 1, were severe, there being complete 
paralysis of the arms, legs, trunk, and neck muscles, lasting twelve 
hours or more. Several other attacks, lasting a shorter period, 
and in which the paralysis was less complete, likewise occurred. 

A complete clinical description of the attacks is also given in 
Taylor’s paper, and since during the present stay in the hospital 
the attacks were entirely similar, it will be unnecessary to go into 
details here. 

Case of Periodic Paralysis, Brain, 1913, xxxv, 243. 

” Family Periodic Paralysis, Arch. Int. Med., 1914, xiv, 869. 

Loc. cit. 
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The physical examination save for an enlarged spleen (felt two 
fingers’ breadth below the costal margin, with increase in splenic 
dulness) was negative. The skeletal muscles were unusually well 
developed, so much so in fact that the possibility of a pseudo- 
muscular hypertrophy was suggested. However, since the patient 
had a perfectly normal degree of muscular ability, being in fact 
rather athletic, taking much exercise, such as bicycle riding, swim- 
ming, and bowling, between attacks, this was ruled out. 

Several writers have described dilatation of the heart, increase 
in pulse rate, and other signs of cardiac weakness during attacks. 
No evidence of any such occurrence was found in our case. 



The upper curve indicates the patient’s condition as regards paralysis from day 
to day. The CO 2 tension by the Plesch method is shown by solid lines and circles; 
by the Lindhard method, broken lines and circles. The ammonia in cubic centi- 
meters of a N/10 solution and also in grams is shown by broken lines and squares; 
the hydrogen ion concentration of the urine by solid lines and dots; the respiratory 
quotients by circles containing crosses, and the basal metabolism in calories per 
square meter and hour, by perpendicular columns. The first four basal metab- 
olism determinations are with the Benedict, the last two v,-ith the Douglas ap- 
paratus. 


The urine was negative to ordinary examination save for a rather 
high amount of indican, which increased during attacks. This 
increase may not improbably be explained by tlie constipation 
which always occurred with tlie attacks. 

There never was any albumin except after tlie administration 
of large doses of sodium bicarbonate, and tlie presence of albumin, 
under such circumstances, cannot be considered abnormal.^*^ 

There were never any sugar, urobilogen, or acetone bodies. 

:> Palmer, W. W., and Henderson, L. J., Clinical Studies on Acid Base Equilibrium 
Arch. Int. Med., 1913, xii, 153. ’ 
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Blood smear was negative. Wassermann test on tlie blood was 
negative. 

Experimental Observations. — ^Tlie findings of Goldflam, 
Oppenlieim, and Taylor that the electrical reactions of the muscles 
are diminished or abolished during attacks suggest at once that, the 
abnormality lies in the muscle itself or the end plate ratlier than 
in the nervous system. Such an abnormality might be produced 
by an alteration in the intermediate metabolism of the muscle cell 
or by some disorder of general metabolism leading to the elaboration 
of some circulating toxin having some special action upon muscle. 

With a view to gaining information on the second alternative 
we have carried out the following investigations: 

First of all we determined tlie basal metabolism. The determina- 
tions of April 9, 11, 13, and 15 were made with the Benedict respira- 
tion apparatus. The method has been described and the significance 
of basal metabolism discussed in a previous paper by one of us 
(J. H. The determinations of April 19 and 21 -were made 

with a type of respiration apparatus devised by C. G. Douglas,-^ 
in which the expired air is collected in a rubber bag and analyzed. 
The gaseous exchange was determined in each of these experiments 
by five periods of five minutes eacli, on the apparatus. The figures 
for CO 2 and O 2 in the five periods were averaged and the calory 
output determined by indirect calorimetry Witli both types of 
apparatus the patient was examined in the morning during com- 
plete muscular rest, and in the nuchtern condition. The results 
of these experiments are shown in the chart. The metabolism is 
expressed as calories per square meter of body surface per hour. 
The body surface was calculated from Meeh’s formula.^^ 

With a view to finding out whether any acidosis occurred during 
the attacks, tlie alveolar carbon dioxide tension was determined 
daily from April 9 through April 23. Two methods were used: (1) 
Four of the so-called B samples of Lindhard were taken and the 
results averaged. The method has been described by Lindhard.^” 
(2) A determination by the Plesch method^^ was made. The 
Lindliard method gives the CO 2 tension of the arterial, the Plesch 
of the venous blood. The Plesch determinations, therefore, are 
always a fewer millimeters higher than the Lindhard, but should 
show similar fluctuations if an acidosis is present. 

=2 Studies of Basal Metabolism in Obesity and Pituitary Disease, Jour. Med. 
Research, 1915, xxvii, 121. 

25 Jour. Physiol., vol. xlii; Method for Determining Respiratory Exchange, Proc. 
Phys. Soc., 1911, vol. xvii. 

2‘ Williams, Riche, and Lusk, Animal Calorimetiy II, Jour. Biol. Chem., 1914, 
xii, 349. 

25 Body surface = 2.3-^ weight 2 (grams)- 

25 Excitability of Respiratory Centre, Jour. Physiol.( 1911, xlii, 343. See also 
Krogh, A., Apparatus for Study of Muscular Work, Skand. Arcliiv. f. Physiol., 
1913, XXX, 383. 

22 Humodynamisohe Studien, Ztschr. f. Exper. Path. u. Therap., 1909, vi, 380. 
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An inspection of the results which are given in the chart will 
show a striking fall in both sets of samples occurring with the 
attacks of April 9, 15, and 21 to 22. 

These drops in CO 2 tension at once suggested that an acidosis 
was present during attacks, so certain other tests were carried 
out to throw further light on the subject, but unfortunately failed 
to do so. 

The hydrogen ion concentration of the urine was determined by 
the method of Henderson and Palmer.^® In the attack of April 9 
it increased from 6.5 to 5.5, but showed no rise in that o: April Ih.^^ 

The titratable acid in the urine was not increased during the 
attacks. 

The urinary ammonia showed a rise in the attacks of April 15, 
but not in that of April 9. 

The response to alkali both during intervals and attacks was 
normal, namely, after the ingestion of 5 grams of sodium bicar- 
bonate, marked decrease in the hydrogen ion concentration occurred 
witliin two hours, and was accompanied by a decrease in the 
ammonia, apparently corresponding to that found in normal 
individuals.^” 

Determinations of the lactic acid in the blood and in tlie urine, 
both during an attack and in an interval, were made by Ryffel’s 
method.”^ The results were all within normal limits. The blood 
varied from 10 to 21 mgm. per 100 c.c. and the urine from 11 to 16 
mgm. per twenty-four hours. 

An attempt to find furtlier evidence of an acidosis was also 
made by determining the dissociation curve of CO 2 free blood by 
Barcroft’s method.”^ This constitutes a test for an excess of 
non-volatile acids in the blood. The results were negative; speci- 
mens of blood taken both during an attack and interval gave 
approximately the same percentage saturation when exposed to an 
atmosphere of 17 mm. of oxygen tension, the figure being 62 per 
cent, interval, 58 per cent, in an attack; the normal limits given by 
Barcroft being from 65 per cent, to 75 per cent. 

The total nitrogen and creatinin in the urine sliowed nothing 
abnormal. On a purin-free diet the total nitrogen in the urine 
was from 10 to 13 grams per day. The creatinin showed no changes 
during attacks as compared with the intervals. It was regularly 
about 1.5 grams per day. Creatin was occasionally present both 


Intensity of Urinary Acidity, Jour. Biol. Chem., 1913, xiii, 393. 

We are indebted to Dr. Palmer for the hydrogen ion determinations, the am- 
monia and titratable acidity of the urine and the lactic acid determinations on blood 
and urine. 

2“ Henderson, L. J., and Palmer, W. W., Extreme Variation of the Concentration 
of Ionized Hydrogen in Human Urine, Jour. Biol. Chem,, 1913, .xiv, SI. 

Method for Lactic Acid in Urine, Jour. Physiol., vol. xx.xLx; Proc., p. 5. 

Lewis, Ryffcl, Wolf, Cotton, and Barcroft, Dyspnea in Cardiae and Renal 
Patients, Heart, 1913, v, 45. 
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during attacks and in the intervals, being from 0.1 to 0.2 grams 
per day. 

The blood showed a high non-protein nitrogen content. Three 
observations, two during an attack, one during an interval, showed 
tlie same result, 74 mgm. per 100 c.c. Uric acid and urea were 
retained in such proportion as Avould be expected with the degree 
of nitrogen retention. Creatinin was absent from the blood during 
one attack and during the interval was present within normal 
limits.^^ 

The sulphonephenolphthalein excretion was normal during an 
interval, 61 per cent, in an hour and ten minutes. 

Indican was nearly always present in the urine and showed a 
marked increase during attacks, but on a low protein diet there 
was bpt a trace, except during an attack, when it again increased. 

The patient was seen again on January 9, 1915. After leaving 
the hospital in May, at our advice (because of high blood nitrogen), 
he went on a low protein (no meat) diet and remained on the 
same until the middle of September. During this period he was 
singularly free from attacks; never stayed in bed later than 11 a.m. 
all summer. In the fall he returned to a general diet and has con- 
tinued it ever since. From October 15 to November 15 he had 
several rather mild attacks. Since then he has been better than 
ever in his life. Three-quarters of the time he has been up at 
7 A.M. and never has been in bed later than noon. In the latter 
part of November he began to work on a steady job (outdoor 
salesman), a thing he has never done before. 

A specimen of blood was examined for non-protein nitrogen, 
on this visit of January 9, 1915, and was found approximately 
tlie same as when in the hospital, 67 mg. per 100 c.c. of blood. 
The urine contained a moderate amount of indican, otherwise was 
negative. 

Discussion. Of the above observations, the fall in CO2 tension 
i s by far the most striking. Since the curves taken by two entirely 
different methods are in close agreement we feel that they are per- 
fectly reliable. The possible knoAvn explanations for a fall in the 
CO2 tension are the development of an acidosis and an increased 
sensitivity of the respiratory centre. 

The latter might be produced by the stimulating action upon 
the centre of some circulating toxin. The methods used in searcliing 
for other evidence of an acidosis proved negative, except that in 
one attack there Avas an increase in the hydrogen ion concentration 
of the urine and in another, a rise in the ammonia. No evidence 
AA'as found for supposing it to be a lactic acidosis. The Barcroft 
test shoAved no evidence of an increase in the non-A^olatile acids 
in the blood. The reaction to alkali being normal both during 

AA’e are indebted to Dr. AA^. Denis for the nitrogen and creatinin determinations 
in the urine and blood. 
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attacks and intervals is strong evidence against an acidosis in the 
ordinary sense. As mentioned above, there never were any acetone 
bodies in the urine. 

We therefore are strongly inclined to the hypotliesis that the 
fall in CO 2 tension is due to an increased sensitivity of the centre, 
and the most likely cause for this would seem to be an intoxication 
of some sort. 

In regard to the basal metabolism it will be noticed tliat the results 
with the Douglas apparatus are both lower than any with the 
Benedict apparatus. This is undoubtedly the result of a systematic 
error with the Douglas apparatus, due to a decreased ventilation 
of the lungs, since the subject breathes against a slightly increased 
pressure. However, the two Douglas experiments should be com- 
parable one with another, though not with those done by the 
Benedict method. 

The experiments (both methods) were all quite satisfactory 
with the exception of that of April 15, in which the different periods 
were not in close agreement and the R. Q. gave an impossible 
value, being below 0.7. The R. Q.’s in all the other experiments 
were between 0.78 and 0.88, which is as close as is often obtained on 
different days in the same individual. Disregarding then the 
experiment of April 15, we find that the basal metabolism determined 
with the Benedict apparatus on April 9 and 13 (days on which there 
was an attack) was higher than on April 11, when he was fairly 
well. Also, that in the case of the Douglas experiments, that of 
April 21, a severe attack, gave a higher value than that of April 
19, when he was unusually well. In other words, the basal metab- 
olism of this patient is apparently higher during attacks than in the 
intervals. This is rather extraordinary, for one would expect the 
metabolism to be lower during the enforced, and hence more com- 
plete muscular rest present while the patient is paralyzed. This 
increase in metabolism might reasonably be interpreted as being a 
further bit of evidence in favor of an intoxication. 

The retained non-protein nitrogen in the blood is interesting, 
but we are at a loss to explain it. The urine showed no evidence 
of nephritis; there was no cardiac hypertrophy or hypertension, 
and the ’phthalein excretion was normal. It is also of interest 
to note that the retained nitrogen persisted after eight montlis, 
although during that time there had been marked improvement in 
the periodic palsy. 

The creatinin in the urine showed no change during attacks, as 
was found in the case reported by Mitchell, Flexner, and Edsall.^^ 
The creatinin coefficient was 6.6, which is nearly up to the normal 
low limit of 7 given by Shaffer.^’ Hence the low coefficient found 
by Differ and Rosenbloom^'^ is not a constant feature in this disease. 

” Loc. cit. 

25 Excretion of Creatin and Creatinin, Amer. Jour. Physiol. 1908, xxiii, 1, 

2 ® Loc. cit. 
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No definite conclusions can be drawn from these scattered 
observations. We think, however, enough positive findings were 
obtained to make it seem probable that this disease is one of meta- 
bolism and not of nervous origin. The question of acidosis is 
certainly worthy of further study and the hydrogen ion concen- 
tration of the blood might yield valuable information. We had not 
the facilities for performing this test. 

Gardner’s case showed a striking improvement on eliminative . 
treatment and low pr^tfein diet. Also in our case an improvement 
dated from the time he began such a diet, though when he returned 
to a general diet the improvement continued. It is only fair to 
bear in mind that many observers have reported a tendency for 
this disease to improve with age, so it is quite possible that J. T. S.’s 
improvement was part of the natural sequence of events and had 
nothing to do with the low protein- diet. 

We should hardly agree witli Diller and Rosenbloom, who thought 
that their patient’s freedom from attacks while in the hospital 
was due to tlie low protein diet that he was getting. Pie had just 
had a very severe attack; in our patient’s case after a very severe 
attack he is nearly always unusually well for a week or so. We 
do believe, however, that a low protein diet is worthy of a trial, 
and may, over a long period of time, have some influence over the 
number and severity of the attacks.®* 


THE ROLE OF SYPHILIS IN HYPERTENSIVE CARDIOVASCULAR 

DISEASE.! 

By Henry Farntim Stoll, M.D., 

ASSISTANT PHYSICIAN TO THE HARTFORD HOSPITAL, HARTFORD, CONN. 


The steadily increasing mortality from diseases of the cardio- 
vascular system at a time when the deaths from the communicable 
diseases are decreasing, is a problem of great seriousness. The 
victims, for the most part, are not from the ranks of the aged who 
have run their course, but from those who have just attained that 


The patient has for several years been in the habit of taking potassium citrate 
when he felt an attack coming on. He is not certain whether it ever did any good. 

At the suggestion of Dr. W. B. Cannon, the effect of adrenalin was tried in one 
attack; the tendency of adrenalin to lessen the fatigability of muscle being the point 
in mind. Adrenalin 1 to 1000 solution ITlxv, was given subcutaneously every hour 
for three doses. The blood-pressure was raised 12 mm., but no change at all was 
found in the paralysis. 

The effect of physostigmin was also tried in an attack. Gr. was given every 
hour for four doses (subcutaneously). This also failed to have any apparent effect 
on the paralyzed muscles. 

■ Read before the Hartford Medical Society, April 5, 1915. 
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period of life when they should be of the greatest value to the family 
and the State. 

That it is a question for serious thought the recent statistics of 
Louis I. Dublin, 2 of the Metropolitan Life Insurance Company, 
clearly show. ‘ 

In the ten years ending with 1910 the mortality from cerebral 
hemorrhage and apoplexy had increased. to 18.8 per cent.; that 
from organic diseases of the heart, 39.3 per cent. The deaths from 
Bright’s disease showed an increase of 18.1 per cent., and most 
astounding of all the mortality from disease of the arteries had 
risen from 5.2 to 25.8, or 396.2 per cent. 

An important factor, probably the determining factor in this 
vascular degeneration, is the strenuous life we lead in this country, 
where “step lively” is the watchword. But will overwork alone 
account for this? A perfectly constructed motor, properly cooled 
and oiled, will run a long time at high speed. But an imperfection 
in a bearing, a piston ring that binds, or a loose connecting rod, 
spells disaster. 

To the abuse of alcohol, the poison of lead and lues, and hard 
labor, most of the arterial changes are attributed. While definite 
knowledge, in spite of much experimental work, is very meager, 
it is probable that there are a considerable number of toxins, endo- 
genous and exogenous, that exert a deleterious effect on our cardio- 
vascular tissue. 

It has been recognized for many years that syphilis shows a 
marked predilection for the arteries; but it was not until the 
advent of the Wassermann reaction and the more recent luetin 
test of Noguchi that it became possible to ascertain its real impor- 
tance. With a few exceptions the possibility that congenital lues 
might be the underlying cause in some of the hypertensive cases 
occurring in middle life does not appear to have been considered 
by writers on this subject. 

In the discussion of a case of congenital syphilis, reported by 
hlessenger^ in 1871, which showed at autopsy an interstitial neph- 
ritis, it was suggested that such a condition might prove to be the 
starting-point of a nephritis in later life. 

Southerland and Walker^ found at autopsy on an infant of six- 
teen months, whose father had had lues and died of heart disease, 
an endarteritis of the cerebral arteries and an interstitial nephritis. 
They agree with Guthrie, whom they quote, that it is probable 
that both congenital and acquired sypliilis plays an important role 
in the interstitial nephritis of the adult. Hintzelman® shares this 
vipw. Cassel® found renal changes in ten out of twelve infants 
with congenital lues who came to necropsy. 

= American Journal Public Health, 1913, iii, 1272. 

=■ Quoted by Armstronp, British Med. Jour., 1914, i, 958. 

< British Med. Jour., 1903, i, 959. ‘ Zcitschr. f. lundcrh., 1913, ix. No. 1. 

« Quoted by Power and Murphy, System of Syphilis, Oxford University Press 
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In a recent paper’ I have cited several cases with hypertension, 
which were apparently associated with a prenatal syphilitic infec- 
tion. The material for this article comprises four groups of indivi- 
duals and being so divided, attacks the problem of cardiovascular 
disease from somewhat different angles. 

The first comprises fifty patients seen in office and consultation 
work, and for the most part represents individuals who experienced 
but slight inconvenience from this condition and were not incapa- 
citated from their duties. 

The second group is made up of one of the terminal stages of 
arterial disease, viz., the apoplectics. The third group, a very small 
one, consists of widows whose husbands had died from one of the 
above causes. The fourth comprises individuals, one of Avhose 
parents either has some cardiovascular-renal disorder, or had died 
from apoplexj'-, sudden cardiac failure or “kidney trouble.” 

Group I. — There were in all 50 cases, all white, with a systolic 
pressure over 160. Thirty-five (70 per cent.) were women, 15 (30 
per cent.) were men. This sex distribution is almost the exact 
opposite of Janeway ’s^ statistics. In his series of 458 cases the 
males were 67 per cent. Nettleship,® however, found that of eighty 
children under thirteen years of age with interstitial nephritis, 64 
per cent, were females against 36 per cent, males; and this is in 
accord with Sawyer,^® whose 40 cases of interstitial nephritis under 
thirteen years of age showed 69 per cent, females and 31 per cent, 
males. In parenchymatous nephritis in children Nettleship found 
the males slightly in excess. 

None of the cases in this series suffered from lead poisoning, but 
two had used alcohol to excess. The cases of Group I can, with 
considerable exactness, be placed into one of three classes. 

A. Those who either admit a primary lesion or who are known 
to have lived in intimate association with one who had syphilis or 
whose children exhibit some manifestations of hereditary lues. 

B. Those individuals who, denying a venereal infection, had 
either a family history of cardiovascular disease (often the sudden 
death of parent in early life) or whose history suggested congenital 
syphilis, whether in the patient or in some other member of the 
family. 

C. Patients whose history suggests neither acquired nor heredi- 
tary syphilis. 

Such a classification is open to criticism because of obvious 
possibilities or error. Thus Case 11 had been very devoted to a 
dipsomaniac brother, who had acquired syphilis and who now has 
a strongly-positive Wassermann. Her opportunities for infection 


"Stoll, Jour. Amer. Med. Assoc., 1914, Ixiii, 1558. 

* Archiv. Int. Med., 1913, xii, 755. 

® Trans. Ophth. Soc., iii, 51. Quoted by Sawyer, vide No. 10. 
St. Thomas’ Hospital Reports, 1905, .xxxv, 459. 
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were probably many, yet she not only gives no history suggestive 
of primary or secondary manifestations, but her ill health very 
definitely antedates the time of her brother’s infection. Accord- 
ingly she is classed as an acquired case, though it is quite possible 
that it was an hereditary one, as both of her parents died of “kidney 
trouble.” 

In like manner Case 41, placed in Class C, might be_ with some 
reason grouped with those probably exposed to sj’philis, as her 
husband died from pernicious anemia. Acknowledging these 
limitations, this division, nevertheless, has much that is suggestive. 

Taken as a whole the Wassermann test was made on 42 of the 
cases in this group, with 33% per cent, reacting positively. The 
luetin test was used in 45 cases, 82 per cent, of whom were positive. 
In subdivision A of Group I are 17 individuals for the most part 
with a good family history, who either admit having had syphilis 
or were presumably exposed to infection in the family, or who have 
children exhibiting some signs of a congenital infection. 

The Wassermann was positive in 61.5 per cent, of these cases 
and the luetin test in 76 per cent. 

It is subdivision B of this group which consists of individuals 
from families prone to cardiovascular disease that I desire especi- 
ally to draw your attention. There are 19 patients in this class 
and the Wassermann was positive in only 12 per cent., while the 
luetin test was positive in 89 per cent. 

Neither the Wassermann nor the luetin test was positive in 17 
cases, or 89 per cent., and one who reacted negatively to both tests 
(Case 28) is undoubtedly of specific origin, as will be evident when 
the history is reviewed in detail. 

C. In the fourteen cases whose personal history does not suggest 
an acquired infection and whose family history is not that of cardio- 
vascular disease the Wassermann was positive in 33| per cent., 
and the luetin in 82 per cent. It is quite likely that these were 
chiefly acquired cases notwithstanding the negative history. 

For years neurologists have recognized that syphilitic infection 
in certain families tends to be manifest by various disorders of the 
nervous system; thus a husband may be tabetic, the wife paretic, 
and certain children exliibit paresis or possibly cerebral syphilis. 
In one family mentioned by Nonne^’^ paresis was present in three 
generations. There is much from the clinical stand-point to sug- 
gest a strain of spirochetes with special afiinity for nervous tissue, 
and Nichols^- has isolated a strain which appears to have this 
property. A study of the cases here presented suggests there is a 
tjqie of familial cardiovascular sjqihilis. While the occurrence of 
these lesions in parent and child might be explained by the inheri- 
tance of poor vascular tissue, this would not explain the, occurrence 

” Sj-philis and the Nervous System (EnRlish translation), 1913. 

Jour. Amer. Med. Assoc., 1914, l.viii, 46C. 
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in both husband and wife. of cardiovascular syphilis. It remains 
to be seen if there exists a strain of spirochete with special affinity 
for vascular tissue. 

An instance of familial cardiovascular degeneration, of which 
syphilis appears to be the cause, is the following: 

The grandparents died from cardiac disease, an uncle in early 
life of apoplexy, and an aunt suddenly from heart , disease. One 
living aunt had had several strokes of apoplexy, and her unmarried 
sister gives a positive luetin test, though a negative Wassermann. 
Two of the third generation are unmarried — middle-aged women 
with hypertension. One gave a positive luetin with a negative 
Wassermann. In the other both tests were negative, but as a girl 
she had a persistent ulceration of the rectum which was followed 
by a stricture that required removal. One brother who knows 
of no infection gave a positive luetin test, another is stated to have 
a chronic ulcer near his anus and to “shed the soles of his feet” 
periodically. A third brother died suddenly of heart disease when 
sixteen years old. In view of the family and personal history 
the sister with hypertension in, whom both the Wassermann and 
the luetin tests were negative is classed as luetic. The mother of 
this generation died suddenly of cardiac dilatation following pneu- 
monia, and the presumption seems warranted that she probably 
had a syphilitic myocarditis. 

What we might term “the syphilitic lead” in the history of Case 
21 is not so much that both parents and a sister died from nephritis, 
as the fact that the patient and two of her sisters all became deaf 
in early womanhood without apparent cause. Insidious deafness 
is a common result of congenital lues. It is noteworthy that the 
highest pressure (270 to 280 auscultatory, wide cuff) was in a woman 
with an hereditary infection. Only once have I met with a higher 
pressure, and that was in an unmarried woman, aged forty-nine 
years, whose mother, aged sixty-nine years, had died of a “shock,” 
though she had her first stroke several years before. In this woman 
the systolic pressure was 300, diastolic 160, and there was an accom- 
panying aortitis and nephritis. It seems quite possible that this 
was an inherited syphilis also. The further history of this, case is 
of interest. She developed a tonsillar diphtheria one week after 
I saw her, and though she had antitoxin promptly, she died in 
about a week from cardiac failure; the pressure steadily fell until 
the end. 

Several of these cases would not have been detected except for 
my custom of examining, whenever possible, the parents of patients 
suspected of ha^'ing hereditary syphilis. In one instance the 
mother of a young man with interstitial keratitis was found to have 
a blood-prqssure of over 160. 

In another case the father of an anemic child with a positive 
Wassermann and of two children who were deaf and dumb was 
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found to have hypertension and a strong luetin reaction. In a 
third instance the mother of a girl who had precordial pain, had an 
aortitis and systolic blood-pressure of 194. The mother’s sister 
also had aortic disease with a systolic pressure of 220. 

Case 31 is of interest, as mercury and salvarsan are theo- 
retically contra-indicated with marked kidney involvement. Not- 
withsatanding that the patient had diabetes and eliminated only 
a trace of ’phthalein in two hours, she experienced much symp- 
tomatic relief from three injections of neosalvarsan and a course 
of mercury injections combined with the iodide of potassium. She 
was first given mercury by mouth, then by injection, and as no 
untoward effects were noted, neosalvarsan was finally adminis- 
tered. The amount of ’phthalein eliminated a year later was over 15 
per cent. The blood-pressure was lower and the patient felt much 
better. The Wassermann is still very positive, though the general 
condition is good, except for glycosuria.'® 

A woman, aged forty-two years, consulted me because of inereas- 
ing weakness and a thoracic pain which she feared might be due to 
pulmonary disease. There was nothing to be found in her lungs, 
but her systolic pressure was 170, diastolic 115. The Wassermann 
reaction, even with fortified antigens was negative. Upon ques- 
tioning her husband I learned that he had an initial lesion twenty- 
two years previously, for which he had received practically no 
treatment. He was married sixteen years ago and four years later 
he had a recurrence of mucus patches and sore throat which sub- 
sided after a few weeks’ medication. 

He considers himself in perfect health, but his Wassermann is 
strongly positive and both he and his wife gave a marked luetin 
reaction. 

Of especial interest in this case is the fact that an innocent 
infection may take place years after the chancre from recurring 
mouth lesions. It also demonstrates that apparent health is com- 
patible with an active sj’philitic infection as revealed by the Wasser- 
mann test. 

The accompanying illustration shows the wife’s luetin reaction, 
and is typical of the average reaction obtained in this series. In 
three or four cases, however, the resulting pustule was very much 
larger than the one shown here. 

While it is true that a high percentage of hypertensive cases arc 
suffering from interstitial nephritis. Gull and Sutton asserted years 
ago that similar changes could be found in the smaller arteries 
tliroughout the body, though they were usually most marked and 
easiest of demonstration on the kidney. This conception of hyper- 
tensive disease, as a condition affecting the smaller arterioles 
throughout the body, is the one generally accepted today. 

I 'uT*'” proof was corrected she died .after being comatose three days. Excollent 
noalth up to first convulsion. Urine loaded ivitli sugar. 
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In some of these cases the examination of the urine suggested a 
small granular kidney; in the majority it was negative. Several 
were given the ’phthalein kidney function test and the results are 
recorded in a separate column. For the most part good function 
is shown. 

Group II. — The cases of apoplexy, fifteen in all, were nearly all 
patients in the Hartford Hospital, and in only a few could any 
history be obtained, owing to their mental condition. Six were 
under sixty and nine were older. The oldest was a hale old man 
of ninety-one, who made an excellent recovery from a slight shock. 



Positive luetin reaction in woman with hypertension whose Wassermann was 
negative. In addition to the pustule there is a well-marked areola. Both the 
Wassermann and luetin tests were positive in the husband. 


He had an initial lesion nearly fifty years before, though he remem- 
bered no secondaries. His leutin test was definitely positive. Of 
the group under sixty, 20 per cent, gave a positive Wassermann 
reaction and 83 per cent, a positive luetin. Only one of the older 
group had a Wassermann, and it was negative. The luetin was 
positive in 55 per cent, of those over sixty. This group is so small 
that one would be unwarranted in concluding that the same percen- 
tage would obtain in a large series. It demonstrates, however, 
that syphilis is a very common factor in apoplexy, irrespective of 
age. 
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The spinal fluid was examined in five- cases of apoplexy. In 
several there was a slight cellular increase and a positive globulin 
test with a negative Wasserinann reaction and a positive hietin. 
The Wasserinann in blood and spinal fluid agreed in all cases. 
In most instances only 0.2 c.c. of fluid was used; with larger 
amounts the percentage of positive Wassermann’s would probably 
have been somewhat higher. Two cases were of specially interest 
as showing the difference between an acquired infection and one 
that was presumably congenital. A man, aged fifty years, with a 
right hemiplegia, was referred to me by Dr. E. A. Wells. He had 
had a chancre some years before. The Wassermann in both blood 
and spinal fluid was very positive, and in the latter there was a 
marked globulin increase; cells not counted. The other, a man 
aged thirty-six years, with a left hemiplegia, was seen with Dr. 
Cantarow. He denied absolutely any venereal infection and the 
arch of his palate was exceedingly high and narrow, which is almost 
pathognomonic of hereditary lues: The blood and spinal fluid 
Wassermann reaction was negative, though 1 c.c. of fluid was used. 
There was no cellular increase and no globulin. Both patients 
exhibited a strong luetin test. 

Group HI. — It was my privilege to test seven widows whose 
husbands died from cardiovascular or renal disease in middle life. 
The Wassermann was done in six, and was positive in half (50 per 
cent.); the luetin test was positive in all (100 per cent.), though 
in one in whom the Wassermann was very strong it did no develop 
until the sixth week. 

Group IV. — Group IV is made up of thirty-seven individuals, 
children and adults who knew of no venereal infection, and who 
either gave a liistory of parental death from heart disease, apop- 
lexy, or “kidney trouble” (usually in early life), or had a parent 
living with one of the above maladies. The latter were few. 
Twelve of this group were included in the Class B of Group I. 
Thirtj'-four, or 89 per cent., gave either a positive Wassermann 
or luetin reaction. Many appeared to be in good health, but the 
majority had some complaint, and in a number of instances symp- 
tomatic improvement followed syphilitic treatment. I do not 
consider this percentage as fairly estimating the amount of here- 
ditary lues in cardiovascular families. As nearly a third of the 
cases were patients who came for examination because of some 
evidence of ill health, this percentage would have undoubtedly 
been lowered considerably if the number of apparentlj" healthy 
individuals studied had lieen greater. In a previous study of 
syphilitic families irrespective of health, H found ,59 per cent, to 
be infected, and of those who appeared to be perfectly healthy, 
the luetin test was positive in 39 per cent. 

I urthermore, it by no means follows that the various symptoms 
complained of by this group were in each instance due to lues 

VOL. 150 , XO. 2 . — ^AUGUST, 1915 . 7 ’ 
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solely because the Wassermann or luetin test was positive. The 
patient with aortitis may have gall-stones, or the stomach symp- 
toms may be due to cancer, even though lues is admitted. Nor 
are we justified in assuming that in all of this group the infection 
was hereditary because no history of infection could be obtained. 
Granting these limitations, the fact remains that a large percentage 
of the offspring of cardiovascular parents have a prenatal infection. 
(See Case 10.) 

It is probably true, and indeed most fortunate, that syphilitic 
infection does not always mean clinically syphilitic disease. By 
this I mean that an infection may be more or less dormant for 
years and finally die out without in any way appreciably affecting 
the health of its host or shortening his life. But while admitting 
this possibility, we have as yet no means of ascertaining in which 
case this will happen and in which disaster will follow. 

Most of the Wassermann tests in this series were made by Mr. 
R. V. Story at the laboratory of the State Board of Health, which 
is under the direction of Prof. Conn, of Wesleyan. A number were 
done by Dr. Jessie Fisher at the State Hospital at Middletown, 
one in the laboratory of Dr. J. A. Fordyce, of New York, and 
several by Drs. Russ and Brayton, of this city. The luetin was 
very kindly supplied by Dr. Noguchi, of the Rockefeller Institute. 

Cholesterinized antigens were employed in thirteen cases, and 
their more general use would have given a somewhat higher per- 
centage of positive results. Nevertheless, several negative results 
were reported from each of the four laboratories in late congenital 
cases when the luetin test was positive; .this was obtained several 
times even when fortified antigens were used. Provocative injec- 
tions of salvarsan would undoubtedly have increased the number 
of cases exhibiting a positive Wassermann, but even if the reac- 
tion remains negative, lues cannot be absolutely excluded. The 
luetin reactions were for the most part of unusual severity, probably 
due to the fact that the patients were, as a rule, given a small 
amount of potassium iodide for a time previously. This seems to 
“activate” the test even better than mercury or salvarsan. 

The luetin test has been used about 10,000 times. Dr. Noguchi 
tells me, by over 100 different observers, and with but very few 
exceptions all agree that the test is specific .for lues; as specific in 
fact as the tuberculin test for tuberculosis. 

Kaliski,^'* testing Hebrews at the Montefoire Home, questioned 
the specificity of the papular type of reaction. It seemed incred- 
ible. to him that so many orthodox Hebrews could have a latent 
syphilitic infection, especially in the absence of the more common 
signs of syphilitic disease. 

As a matter of fact, syphilitic disease, especially of the aorta, is 


New York Med. Jour., 1913, xcviii, 24. 



STOLL: ROLE OF SYPHILIS IN CARDIOVASCULAR DISEASE 1S7 

very common in this race. That in many cases the liietin test may 
be an indication of an hereditary infection is a possibility that 
has so far received insufficient consideration. 

In a few instances where activation’^ with mercury and potas- 
sium iodide was omitted before giving the test the reaction was 
papular in type and of moderate severity, while the Wassermann 
was very positive. Emory, Wilson,^® and others have drawn 
attention to the fact that in the late manifestations of hereditary 
syphilis the luetin test is more often positive than the Wassermann. 

Vedder and Borden, comparing the Wassermann and the luetin 
test in a series of over 700 individuals in whom they employed 
cholesterinized antigens, say “ it is apparent that in tertiary latent 
and treated cases the luetin test is apparently more efficient in 
detecting syphilis than the most efficient Wassermann.” Eighty 
per cent, of the patients tested by Borden and Vedder were between 
fifty and eighty years of age, and suffered from the various degen- 
erative processes that attend that period of life. The combined 
results of the Wassermann and the luetin test revealed the fact 
that over 45 per cent, had been infected with syphilis. 

Valuable as the Wassermann and the luetin tests are in the diag- 
nosis of obscure cases, it is very unfortunate when they are used 
as short cuts to diagnosis, as neither test is infallible. It takes less 
time to obtain blood for the Wassermann reaction than it does to 
go over the family and personal history with a fine tooth comb, as 
it were. A carefully obtained history may be supplemented but not 
supplanted by either the Wassermann or luetin test. 

TREAniENT. — In addition to the usual regime adopted in these 
cases it was possible to observe the effect of specific treatment on 
several patients. The number is altogether too small, however, 
to draw any conclusions as to the relative value of the different 
forms of antiluetic treatment. Mention has been made of the 
great improvement in a patient with aortitis and diabetes who 
was excreting only a trace of ’phthalein in two hours. 

I aru far from being sure that salvarsan is indicated in all cases. 
Sometimes an important military position can be taken by a long 
siege where an assault would fail. Several patients have exhibited 
vep”- satisfactory improvements in subjective symptoms, usually 
coincident with some lowering of the blood-pressure following 
several months of mercury injections combined with potassium 
iodide by mouth. Inunctions give satisfactory results, but their 
field of usefulness is limited in private cases. 

Mercury by mouth has not seemed to be so efficacious. The urine 
of these patients has been carefully watched and rarely has there 
been signs of kidney irritation. In four instances the kidney fiinc- 

'=■ Lancet, 1914, i, 22.1. , 

Quoted by Armstronpe, vide note 2. 

'■Vedder and Borden, .lour. Aincr. Med. As-soc., 1914, Ixiii, IT.'jO. 
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lion was deterniincd lieforc treatment was instituted and several 
months later. The results are shown in the following table. 


Table Showing Phenolsulvhonephthalein Elimination. 


Before treatment. I After treatment. 


Case 

No. 

, Per cent.jPer cent. 

1st hour. j 2d hour. 

1 

Total 
per 1 
cent. 

Date. 

1 

Per cent. 
1st hour. 

Per cent.!'^®‘“' 

2‘>l“>"-jcSA 

.J 

Medication 

used. 

23 

1 

June 4, 1913 22 ' " 

29 

Feb. 3, 1915 



47 

22 

i 70 

Hg. injections; KI. 

25 

July 1, 1914 29 i 20 1 

49 

Feb. 21. 1915 ! 

56 

20 

1 76 

Hg.; neosalvarsan 


1 






and salvarsan. 

47 

May 5, 1914 39 ! 10 

49 

Feb. 4, 1915 

32 

25 

57 

Hg. injections; KI. 

39 

Jan. 21, 1914 Trace ; Trace 

Trace 1 

About 

Trace 

Trace 

less 

Hg. mouth; Hg. 




June 15, 1914 



than 

injection; ncosal- 


I 





10 

varsan; KI. 


! i 


Feb. 22, 1915 

Trace 

15 

15 



Two cases might be cited as illustrating the possibilities and 
limitations of specific therapy : 

A married woman, aged sixty-five years (Case 23), was referred 
to me by Dr. Frederick Crossfield because of dyspnea. There was 
marked pulsation in the carotids, and the systolic pressure was 
190 and diastolic So. Rest in bed and purgation enabled her to 
lie comfortably with head low, but when she began to get about 
again in two weeks the pressure rose to over 160. For the next 
three months she was given injections of mercury, at first the 
biniodide, grain twice a week, and later the salicylate, grain 
weekly, together with KI by mouth. Her improvement has been 
most gratifying. Last summer, after a morning of “canning,” 
her pressure was 140 and once since then was 130, though it 
averages about 160. Three Wassermanns were negative, but the 
luetin test was very strong. The increase in the ’phthalein output 
after several months’ treatment is shown in the preceding table. 

In contradistinction to this is the young woman whose systolic 
pressure was 270. When she had as much improvement as could be 
expected from the usual dietetic-rest-hot liath regime, she was 
given three injections of neosalvarsan and a number of mercury, 
though the family was told it was questionable if any improvement 
^yould follow. In the months succeeding the treatment she seemed 
to have a little more endurance and was much brighter. Her speech, 
which had been thick, improved considerably. A cough that 
had persisted for many months, accompanied by purulent sputum 
in which tubercle bacilli were never found, completely disappeared. 
The systolic blood-pressure remained, however, at about 270, 
and I cannot feel that the treatment was of any great benefit. In 
view of the extensive structural changes that attend such high 
pressure it does not seem reasonable to expect any treatment to 
avail. Had it been possible to have detected her syphilitic infection 
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in her childhood as it would be today, and had she received a 
thorough course of treatment through a period of several years, 
this tragedy of middle life might have been avoided. By promptly 
stamping on the fuse a calamity may be averted. After the explo- 
sion there are only tears and regrets. 

The results of this investigation can be summarized as follows; 

1. Syphilis is the underlying or basic factor in a much higher 
percentage of hypertensive cases than has hitherto been realized. 
Of 50 individuals studied 90 per cent, either gave a positive Was- 
sermann or luetin test, or were known to have had lues, or had 
children with hereditary syphilis. 

2. Nineteen were from cardiovascular families. In seventeen 
of them either one or both test were positive. One of the two with 
negative reactions is surely specific. This strongly suggests the 
existence of what might - be termed “familial cardiovascular 
syphilis. ” 

3. It would seem that hypertensive disease is one of the most 
common — possibly the most frequent — of the so-called “late” 
manifestations of hereditary syphilis. 

4., Apoplexy and sudden cardiac death occurring in middle life 
are almost always due to syphilis, and it cannot be considered a 
negligible factor even in the aged. 

5. The remaining parent and the children of individuals dying 
a cardiovascular-renal death in middle life should be tested for 
syphilis as they are infected in a high percentage of cases. 

6. Specific treatment has given very satisfactory results in a 
few cases for the most part individuals whose systolic pressure 
was under 200. The careful administration of mercury over a 
period of several months has not appeared to be injurious to the 
kidney even when there was considerable reduction of ’phthalein 
output. In a few instances the kidney function was increased 
several months after treatment. 

7. The luetin te.st, especially if activated by a week of mixed 
treatment, is often of more value than the most sensitive Wasser- 
mann in detecting these late manifestations of syphilitic infection. 


Table I. — ca.ses with an acquired infection (class a). 

Case 1. — Male, aged fifty-nine years. Diagnosis — ^liypertension; 
systolic, blood-pressure, 195; diastolic blood-pressure, 85. Personal 
Ihsiorg had syphilis years ago; perforation of nasal septum. 
U' asscrinann: -] — Lnctin — not done. 

's Wasscrmann reactions showinp; 50 per cent, inhibition are reported +. Those 
exhibiting more complete inhibition (75 per cent.) and the complcteb’’ positive 
reaction, ++, The use of cholcsterinized antigens indicated b 3 ' *. The luetin 
test + signifies a papular reaction: ++ pustular; the verj- strong reaction 
-r T* *f . * 
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Case 2.- — ^]\Iale, aged fifty-three years. Diagnosis — ^liyperten- 
sion; systolic blood-pressure, 200. Family History — wife had 
several miscarriages; one child with hare-lip and imperforate anus. 
Family history good. Personal History — denies lues; alcoholic. 
Wasser^nann: -j-.* Lnetin: — and again -f- — . 

Case 3. — Female, aged fifty years. Diagnosis — hypertension; 
systolic blood-pressure, 184; diastolic blood-pressure, 120. Family 
History — husband, general pains; son, hypertension and high, 
narrow palate with luetin, -f. Daughter very narrow palate with 
Wassermann strongly positive. Wasserniann: Lnetin: — . 

Case 4. — Female, aged forty years. Diagnosis — hypertension; 
systolic blood-pressure, 195; diastolic blood-pressure, 110. Family 
History — husband has positive Wassermann. Wassermann: -{-+.* 
lAtetin — not done. 

Case 5. — ^Female, aged sixty-two years. Diagnosis — aortitis; 
syphilis of liver (autopsy); systolic blood-pressure, 180. Family 
History — negative. Personal History — husband had “soft 
chancres” a short time before marriage. Wassermann — not done. 
L^leti^l: -f +. Kidney Function — first hour 22, second hour 11, 
total 33 per cent. , 

Case 6. — Male, aged forty-seven j^ears. Diagnosis — aortitis, 
paresis; systolic blood-pressure, 190; diastolic blood-pressure, 120. 
Personal History — chancre twenty-five years ago. Wassermann: 
-b +. Luetin: — . 

Case 7. — hlale, aged thirty-eight years. Diagnosis — hyper- 
tension; systolic blood-pressure, 170. Personal History — eleven 
years ago had gonorrhea; no chancre; “rash” several weeks later. 
Wassermann: -1-+. Lnetin: -1- ++. Kidney Function — ^first hour 
55, second hour 25, total 70 per cent. 

Case 8. — Female, aged fifty-eight years. Diagnosis — aortitis; 
systolic blood-pressure, 170; diastolic blood-pressure, 80. Personal 
History — husband dropped dead, aged twenty-seven years. Was- 
sermann: — . Lnetin: -t-+- Kidney Function — first hour 60, 
second hour 25, total 85 per cent. 

Case 9. — Female, aged forty-nine years. Diagnosis — aortitis; 
systolic blood-pressure, 190; diastolic blood-pressure, 85. Personal 
History — husband had some “disease” when married, and at once 
had wife start to take some medicine. Wassermann: — . Lnetin: 
+ ++• 

Case 10. — Female, aged thirty-eight years. Diagnosis — hyper- 
tension; systolic blood-pressure, 165; diastolic blood-pressure, 100. 
Personal History — husband died of “shock,” aged thirty-five years. 
Wassermann: + -f-. Luetin — at first negative; at end of six 
weeks -f. A son and daughter have positive Wassermann; a 
second daughter, a positive luetin test. 

Case 11. — Female, aged forty-three years. Diagnosis — ^liyper- 
tension; systolic blood-pressure, 180; diastolic blood-pressure, 110. 
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Family i/tstory— father and mother died of nephritis. Personal 
History— a, brother had a chancre several years ago. He is very 
alcoholic, and sister has been very devoted to him. The brother 
has a A^hassermann reaetion positive at present. Wassermann: 
+ + . Liietin: + + + . 

Case 12.— Female, aged fifty-two years. Diagnosis— hy])eT- 
tension; systolie blood-pressure, 210; diastolic blood-pressure, 110. 
Personal History— ImshanA had syphilis. Son has a syphilitic 
arthritis with luetin, +. Daughter, Wassermann, +-f. Wasser- 
mann: -1 — .* Lnetin: 

Case 13. — Female, aged forty-two years. Diagnosis — hyper- 
tension; systolic blood-pressure, 170; diastolic blood-pressure, 115. 
Personal History — husband had syphilis before married and a 
positive Wassermann now. Sore throat recurred afterward. Only 
pregnancy a miscarriage. Wassermann:—. Lnetin: A- Ar- Kidney 
function — ^first hour 40, second hour 10, total 50 per cent. 

Case 14. — Male, aged fifty-two j’^ears. Diagnosis — diabetes; 
sj^stolic bloodrpressure, 170; diastolie blood-pressure, 110. Personal 
History — son and daughter deaf and dumb, another daughter 
anemic with positive Wassermann. Sexually promiseuous. Was- 
serniann — not done. Luetin: -f-f . 

Case 15. — Female, aged fifty-five years. Diagnosis — hyper- 
tension; systolic blood-pressure, 195; diastolic blood-pressure, 140. 
Personal History — son had angina (mild) with Wassermann, — . 
Luetin, -f, cured by "606" and Hg.; daughter has severe head- 
aches. lFfl5scr??ia7m: — Lxictin: -f ■4-+. 

Case 16. — Female, aged fifty-seven years. Diagnosis — aortitis; 
interstitial nephritis; systolic blood-pressure, 200. Personal His- 
tory — ^daughter had optic neuritis; heart block; relief followed 
specific treatment. Wassermann. Luetin, +4-. Son had head- 
ache. Wassermann, negative; luetin, 4-. Wassermann — not done. 
Luetin — not done. 

Case 17. — Female. Diagnosis — ^liypertension ; systolic blood- 
pressure, 170-}-. Dactylitis with necrosis. Family History — one 
• stillbirth, two miscarriages, several children died young. Daughter 
had severe headaehe with Wassermann — , and Luetin -f. 

Table II. — cases presumably' op hereditary' ty'pe (class b), 

C.YSE 18. — Female, aged thirty-eight years. Diagnosis — aortitis; 
systolie blood-pressure, ISO. Family History— two brothers died 
from heart disease, aged forty-five and fifty years. Personal 
History — husband knows of no venereal infection. tyasser 77 ia?i 7 i 
— not done. Luetm: 4-4-. 

Case 19. — Male, aged fifty-three years. Diagnosis — aortitis; 
systolic blood-pressure, 210; diastolic blood-pressure, 110. Family 
History— hther dropped dead, aged forty-six; a twin brother 
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dropped dead; aged forty-eight; a sister living has “heart trouble;” 
mother died, aged seventy-six, of arterial sclerosis. Personal 
History — knows of no venereal infection. Wassermann — after 
0.45 neosalvarsan, — . Lnetin: 

Case 20. — INIale, aged fifty-eight years. Diagnosis — aortitis; 
systolic blood-pressure, 242; diastolic blood-pressure, 142. Family 
History — father died, aged forty-eight, of erysipelas. Sister^ died 
from an obscure abdominal lesion. Sister- died from a “cerebral 
lesion?” Sister^ died with mental symptoms, and for years had 
arthritis deformans. Brother' lived one day. Brother- has had 
“muscular rheumatism” for years; no lues but a positive luetin 
test. Personal History — no venereal infection. Wassermann — 
after neosalvarsan, — . Lnetin: -1--1-4-- Kidney Function — first 
hour 15, second hour 15, total 30 per cent. 

Case 21. — Female, aged forty-five years. Diagnosis — hyper- 
tension; systolic blood-pressure, 162; diastolic blood-pressure, 106. 
Family History — father and mother died from nephritis, also one 
sister. A brother and sister have hypertension. Another sister 
has a positive luetin test. All three sisters became deaf in early 
womanhood. Wassermann: +. Lnetin: -|--1-. Kidney Func- 
tion — first hour 60, second trace, total 60 per cent. 

Case 22. — INIale, aged fifty-seven years. Diagnosis — hyper- 
tension; systolic blood-pressure, 180; diastolic blood-pressure, 110. 
Family History — father died from “shock,” aged sixty-eight. 
Mother died at forty-five, cause ? Personal History — no venereal 
infection. Wassermann: — . Lnetin: -t-Tf-f. 

Case 23. — Female, aged sixty-five years. Diagnosis — hyper- 
tension; systolic blood-pressure, 190. Family History — father died 
young; cause? very alcoholic; mother died young. Personal History 
— always neurotic; first pregnancy a miscarriage. Husband has 
had no venereal disease. Wassermann: — . Lnetin: 

Kidney Fnnetion — fir,st hour 22, second hour 7, total 29 per cent. 
See Table. 

Case 24. — Alale, aged forty-eight years. Diagnosis — hyper- 
tension; systolic blood-pressure, 220. Family History — mother 
died at sixty-four, of kidney disease. Personal History — no venereal 
infection. Wassermann: — . Lnetin: W + . Kidney Fnnetion — first 
hour 26, second hour 13, total 39 per cent. ' 

Case 25. — Female, aged forty-five years. Diagnosis — hyper- 
tension; systolic blood-pressure, 220; diastolic blood-pressure, 120. 
Family History — mother .died at thirty-two, of heart disease. 
Personal History — for several years has had joint pains. Wasser- 
mann — two laboratories. Lsteiin: 4--+-. Kidney Fnnetion — first 
hour 29, second hour 20, total 49 per cent. 

Case 26. — ^iN'Iale, aged forty-eight years. Diagnosis — aortitis; 
systolic blood-pressure, 208; diastolic blood-pressure, 120. Family 
History — father very alcoholic; mother died at forty-eight, cause? 
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Personal llistorij— know?, of no venereal infection; slight shock one 
year ago. Wasscrmann — not done. Lneiin: +. _ 

Case 27. — Female, aged forty-three years. Dia'c/nosis — hyper- 
tension; systolic blood-pressure, 280; diastolic blood-pressure, 140. 
Family Hisiorj/— marked family history of cardio-arterial disease. 
See text. Wasscrmann: — . Lnetin: Kidney Function — 

first hour 27, second hour 17, total 44 per cent. 

Case 28. — Female, aged forty-five 3’^ears. Diagnosis— hy]}er- 
tension; systolic blood-pressure, 170. Family History — sister of 
No. 27. Personal History — persistent rectal ulceration as a girl. 
Wasscrmann: — . Lueiin: — . Kidney Function — total for two 
hours 55 per cent. 

Case 29. — Female, aged fifty-three years. Diagnosis — aortitis; 
systolic blood-pressure, 194; diastolic blood-pressure, 110. . Family 
History — sister has aortitis; husband died of heart disease; daughter 
has angina and a very positive Wasscrmann. Wassermajm: 
Luetin: -h-f. 

Case 30. — Female, aged forty years. Diagnosis — aortitis; sys- 
tolic blood-pressure, 220; diastolic blood-pressure, 110. Faimly 
History — sister of preceding. Wasscrmann: H — .* Luetin: 

Case 31. — Female, aged sixty years. Diagnosis — hypertension; 
systolic blood-pressure, 180 to 220. Family History — father died 
at fifty, of heart disease; brother of Bright’s disease at sixty-eight; 
brother of shock at sixty-eight. Wasscrmann: — Luetin: 

Case 32. — Female, aged forty-four years. Diagnosis — hyper- 
tension; systolic blood-pressure, 162; diastolic blood-pressure, 110. 
Family History — father died at sixty-four with Bright’s disease of 
many years’ duration; sister died of Bright’s disease, aged fifty-three. 
Personal History — never strong; .“growing pains” severe in child- 
hood; “chronic fatigue.” Wassermann: -f-f.* Luetin: -{--f. 

Case 33. — Female, aged forty-six years. Diagnosis — arthritis 
of knee; hypertension; systolic blood-pressure, 160; diastolic blood- 
pressure, 80. Family History — ^for as many years as she can 
remember her mother had leg ulcers; all the children’s teeth were 
“soft” and very poor. Personal History — the arthritis was mark- 
edly improved by specific treatment. Wasscrmann: — Luetin: 
+ +• 

Case 34. — Female, aged fifty-four years. Diagnosis — hyper- 
tension; hypertrophic arthritis; systolic blood-pressure, 190. Family 
History — father had a stroke at about fifty-five; mother had heart 
disease for years; died at seventy. A daughter has had very severe 
headaehes for years. Personal History — had some psychosis several 
years ago. Wasscrmann: — Luetin — . 

Case 35. — Female, aged forty-three years. Diagnosis — hyper- 
teipion; systolic blood-pressure, 200+. Family History — mother 
living; heart and kidney disease for many years. Personal History 
—severe growing jiains when girl. Fkin over patelhc very “ horny ” 
for years. Wasscrmann: Luetin -{--f-. 
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Case 36. — Male, aged forty-eight years. Diagnosis — aortitis; 
hypertension; systolic blood-pressure, 230; diastolic blood-pres- 
sure, 135. Family History — mother died of shock at eighty; 
brother died suddenly at thirty-five years; had had severe head- 
aches for years; sister has albuminuric retinitis; another sister 
very severe headaches. Personal History — denies lues; hemi- 
plegia five months before. Wassermann: negative. Luetin: -b-f-. 


Table III. — unclassified cases who give no history suggest- 
ing ACQUIRED INFECTION AND WHO HAVE GOOD FAMILY 
HISTORIES (class c). 

Case. 37. — Female, aged sixty-three years. Diagnosis — arterial 
sclerosis, aortitis and mitral stenosis; systolic blood-pressure, 169 
(autopsy). Family History — husband died at fifty-six of “Bright’s 
disease.” Wassermann — after neosalvarsan, — . Luetin: 

Case 38. — Female, aged sixty-seven years. Diagnosis — hj^per- 
tension of over ten years’ duration. Systolic blood-pressure, 200. 
Family History — negative. Wassermann:—. Luetin:—. Kidney 
Function — in 2 hours over 60 per cent. 

Case 39. — Female, aged fifty years. Diagnosis — aortitis; dia- 
betes; nephritis. Systolic blood-pressure, 165; diastolic blood- 
pressure, 115. Family History — husband died at sixty-two of 
heart disease. Wassermann: -1--1-. Luetin: -f-}-. Kidney Func- 
tion — first hour trace, second hour trace. See Table. 

Case 40. — Female, aged seventy years. Diagnosis — hyper- 
tension; arthritis. Systolic blood-pressure, 210. Family History 
— husband has angina; denies lues. -Daughter “weakling,” with 
Luetin, Personal History — has had several slight shocks. 
Wassermann — not done. Luetin: -f-. Probably belongs in Class A. 

Case 41. — Female, aged fifty-four years. Diagnosis — choro- 
retinitis; systolic blood-pressure, 200 -f-. Family History — hus- 
band died at age of fifty-seven of pernicious anemia. Personal 
History — twenty years ago lost sight of right eye; three months 
ago left eye began to fail. Wassermann: — . Luetin: -t- + . 

Case 42. — Male, aged forty-three years. Diagnosis — hyperten- 
sion; systolic blood-pressure, lOO-f. Family History — daughter 
has intermittent claudication. Personal History — denies lues. 
Wassermann: —. Luetin: -fi-j-. 

Case 43. — ^iSIale, aged fifty-one years. Diagnosis — nephritis; 
paroxysmal hemoglobinuria; systolic blood-pressure, 170-f . Family 
History — daughter of poor mental development; very nervous; 
high palate. Strong luetin reaction. Personal History — denies lues. 
Wassermann: Luetin: -f. 

Case 44. — ^Female, aged fifty-three years. Diagnosis — aortitis; 
systolic blood-pressure, 170; diastolic blood-pressure, 70. Wasscr- 
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mann: ++.* Liictin: — . Kidney first hour 50, 

second hour IS, total 68 per cent. 

Case 45.— Female, aged sixty years. Diajfiios?^— carcinoma 
of liver and gall-stones. Systolic blood-pressure, 172; diastolic 
blood-pressure, 90. Family //w/ory— negative. Waescrinann: -. 
Luetin: 

Case 46. — Male, aged fifty-eight years. Diagnosis — detached 
retina; hypertension; systolic blood-pressure, 185. Family History 
—brother at thirty-eight had slight “stroke.” He had no known 
venereal lesion. Personal History — ^no venereal infection. TFa^^cr- 
mann: — . Luetin: -t-+- 

Case 47. — Female, aged sixty-one years. Diagnosis — aortitis; 
systolic blood-pressure, 190; diastolic blood-pressure, 85. Family 
History — husband has angina, though he denies lues.- Wassermann 
— ^later. Luetin: -F-h. Kidney Function — first hour 39, second 
hour 10, total 49 per cent. 

Case 48. — Male, age about fifty years. Diagnosis — aortitis; 
systolic blood-pressure, 200; diastolic blood-pressure, 100. Personal 
History — denies infection. Wassermann: Luetin — not done. 

Case 49. — Female, aged forty-eight years. Diagnosis — hyper- 
tension; systolic blood-pressure, 184; diastolic blood-pressure, 84. 
Personal History — husband a drunkard; suicide. Wassermann: 

Luetin: +. 

Case 50. — Female, aged sixty-four years. Diagnosis — hyper- 
tension; systolic blood-pressure,' 200-F. Family History — hyper- 
tension for ten years; negative. Personal History — negative 
Wasserma7in — not done. Luetin: 


LATENT SYPHILITIC INFECTION OF THE LUNGS. 

By H. R. M. Landis, M.D., 

AND 

Paul A. Lewis, M.D., 

PHILADELPHIA. 

Tub only type of pulmonary syphilis about which there is a 
general agreement is that seen in newborn sjTihilitic children. 
In this form of the disease, giunmata may occur, but, as a rule, 
they are rare. The typical lesion is that known as ivhite pneu- 
monia. The lung presents on section a dry, smooth surface, grayish 
or yellowish white in color, resembling closely the cut surface of 
the pancreas. The process may occur in scattered patches through- 
out botii lungs or may involve the entire lobe. This type of pul- 
monary syphilis is, for the most part, of pathological interest only. 
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In acquired syphilis most writers describe two main types of 
the disease as it occurs in the lungs, namely, the formation of 
gummata or an extensive cellular infiltration which leads to fibroid 
changes. If the disease assumes the indurative type, and this is 
by far the most common form, it usually originates at the hilus of 
the lung and extends outward along the bronchi and bloodvessels. 
The process is usually unilateral, and at most involves only a 
portion of one lobe; if several lobes are implicated it is the portions 
which adjoin the root of the lung. 

In addition to these types a focal form has been described in 
which the lesion consists of an area of consolidation and catarrh. 
It is usually situated around the root of the lung, but may occur at 
one apex. 

Whether the disease manifests ‘itself in the form of gummata 
as a diffuse fibrosis or as a focal lesion, most of the cases reported 
indicate that the base of the lung or the area about the hilus, 
rather than the apex, is the part most frequently attacked. This 
fact is usually cited as one of the strong differential points between 
syphilis and tuberculosis. The general opinion has been that the 
apices are rarely involved, but it would be rather surprising, in 
view of the wonderfully diverse forms in which the localization of 
syphilis manifests itself, if the upper portions of the lungs should 
always escape. 

We believe that pulmonary syphilis of a latent type occurs far 
more frequently than is usually supposed. The form to which 
we wish to call attention is that in which the localization occurs in 
the apices of the lungs. This type of the disease may simulate 
early pulmonary tuberculosis so closely as to deceive us entirely. 
How closely the two diseases may resemble each other is illustrated 
by the following cases: 

Case I (Phipps Institute, No. 9485). — Female, aged twenty- 
eight years, first came to the Phipps Institute June 10, 1911. Her 
first pregnancy had resulted in a miscarriage. She gave a history 
of having had repeated attacks of blood-spitting for five years. 
During the two years prior to her coming to the dispensary she had 
lost thirty pounds in weight, and for a year had had a cough, con- 
siderable greenish expectoration, and night sweats. She also com- 
plained of pain posteriorly over the base of the right lung. There 
was a slight elevation of temperature, 99° to 100° F. 

Examin.ytion. There Avas some flattening beneath the right 
clavicle, diminished expansion, impairment of resonance on per- 
cussion, and bronchoA’esicular breathing. 

She was sent to a sanatorium and remained away for several 
months, Avhere she gained about sixteen pounds in weight, but the 
pulmonary symptoms remained unchanged. On her return to the 
Phipps Institute her sputum was repeatedly examined for tubercle 
bacilli as well as other organisms, but always with a negative result. 
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Guinea-pigs inoculated with her sputum were killed after an inter- 
val of several months, and showed no evidence of tuberculosis. 
At the end of ten months her condition, aside from some gain in 
weight, was about the same as when first seen. A Wasserniann 
test taken at this time was strongly iiositive. She was then given 
salvarsan, followed by mixed treatment, which was continued for 
months. Following the salvarsan the symptoms at once began to 
improve, and she has apparently made a complete recovery. Three 
subsequent Wassermann tests have been negative. During the past 
year she has given birth to a healthy child. At the present time 
(May 15, 1915) she weighs 188 pounds, and is entirely free from 
pulmonary symptoms. 

Case II (Phipps Institute, No. 9617). — ^hlale, aged thirty-three 
years, husband of the previous case. First visited the Phipps 
Institute July G, 1911, stating that he had had a cough and 
greenish-colored expectoration for the past two years. He also 
complained of pain posteriorly over the base of the right lung. He 
had lost weight and had a slight elevation of temperature in the 
afternoon. 

Examination. Patient was quite anemic. Expansion was 
diminished beneath the right clavicle, the percussion note was 
impaired, and the breathing bronchovesicular, with a harsh, pro- 
longed expiratory sound. 

He was also sent to a sanatorium, and remained away for six 
months. Although he gained forty pounds in weight the pulmonary 
sjunptoms persisted, and in addition his sputum was blood-streaked 
at times. On his return to the Phipps Institute his sputum was 
repeatedly examined for tubercle bacilli and other organisms and 
also inoculated into guinea-pigs, but with negative results. A 
Wassermann test taken about a year front his first visit was found 
to be strongly positive. The administration of salvarsan and later 
mixed treatment caused a disappearance of his pulmonary symp- 
toms. At the present time (May 15, 1915) he is aiiparently in 
jjerfect health. 

Case HI (Phipps Institute, No. 4050). — ^jMale, aged twenty- 
nine years, was first seen in the dispensary of the Phipps Institute 
April 7, 1906. He came because of loss of weight, dyspnea on 
exertion, and morning cough and expectoration. (5n several 
occasions the sputum had been blood-streaked. 

The family history was negative. He admitted having had 
gonorrhea eight years previously, but denied ever having had 
syphilis. 

Ex.\mination. When first seen there were fine crackling rales 
at both apices, but otherwise the pulmonary signs were negative. 
The heart was normal. The sputum was negative. 

This patient was seen at intervals during the next two years, 
and for a period of two months, in 1908, was treated in the wards 
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of the Institute. During his stay in the hospital the temperature 
chart showed frequent elevations, ranging from 99° to 99.8° F. 
While in the hospital he was given three injections of tuberculin. 
Following the third injection of 10 mg. there was a slight elevation 
of temperature. While his symptoms and general condition re- 
mained unchanged the rales at the apices had disappeared. The 
sputum continued to be negative for tubercle bacilli. On leaving 
the hospital he returned to the dispensary on several occasions, 
and then ceased to come. After an interval of four years he again 
reported March 30, 1915. His weight was the same as when last 
seen. He still had slight fever, and the morning cough and expec- 
toration persisted. In addition he complained of nocturnal pain in 
his arms and hands and attacks of substernal pain and dyspnea. 
He had been married about a year when first seen in 1906. In the 
intervening nine years his wife had given birth to six healthy 
children. 

The physical examination at this time showed no abnormality 
in the lungs. There was, however, a diastolic murmur at the aortic 
area. Believing this to be syphilitic in character a Wassermann 
test was made, which proved to be strongly positive. This case is 
of special interest because of the long duration of the pulmonary 
symptoms and the latent character of the trouble. 

Case IV (Phipps Institute, No. 13391). — Female, aged thirty- 
four years, first visited the Phipps Institute August 20, 1914. Her 
family history was negative. She had been married eleven years 
and had had three miscarriages. No living children. There was 
no history of an initial lesion or of secondaries. She came to the 
dispensary because of a cough, greenish-colored expectoration, 
night sweats and some loss in weight. In addition she complained 
of precordial pain, which had been present intermittently for six 
years. For four j^ears she had suffered from attacks of burning 
and tingling in the legs. 

Examination. Some flattening beneath the right clavicle, 
impairment of the percussion note, and bronchovesicular breathing. 
Heart was negative. The reflexes were exaggerated. 

During the first six months she was under observation the night 
sweats, morning cough, and expectoration persisted, and the 
sputum was blood-tinged on one occasion. There was also a slight 
rise in temperature. The sputum was negative for tubercle bacilli. 
In February, 1915, she first complained of nocturnal headache. This 
gradually became worse, and finally Avas so severe as to interfere 
with her sleep. The Wassermann test was strongly positive. 
Under mixed treatment the headache ivas relieved. Later, follow- 
ing the administration of salvarsan, the cough ceased and the 
amount of expectoration was greatly reduced. 

Case V (seen in consultation). — ^This patient was a young 
male who, Avhen first seep, had been gradually losing weight for 
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three months; during this time he had a slight, hacking, and 
unproductive cough. He was anemic, had a slight afternoon rise 
in temperature, and in addition had marked malaise. 

Examination. At the right apex there was slight diminution in 
expansion, some impairment of the percussion note, and a feeble 
respiratory murmur. 

The case seemed to be clearly one of incipient pulmonary tuber- 
culosis, and he was accordingly advised to spend the winter at a 
health resort. He returned six months later with his general 
health improved in every way, but in the course of a few months 
his symptoms began to return. At this time his physician noted 
that the sternal end of the right clavicle was enlarged and tender. 
The Wassermami test was positive. After two doses of salvarsan 
he had no further trouble, and has remained well during the past 
three or four years. 

It is to be noted that the symptoms' in all of these cases were 
characteristic of pulmonary tuberculosis, namely, morning cough 
and expectoration, blood-streaked sputum, loss of weight, and a 
slight elevation of the temperature.' In two there was pain re- 
sembling that occurring in pleurisy at the base of the right lung. 
Furthermore, they all had physical signs indicative of incipient 
tuberculosis. 

Some years ago E. G. Janeway^ pointed out that when the viscera 
became involved during the tertiary stage of syphilis there is apt 
to be a moderate amount of fever, a loss of weight, and night 
sweats. Furthermore, a careful physical examination will often 
reveal some other noticeable evidence of syphilis, such as enlarge- 
ment and tenderness of the ribs, clavicles or tibiae, or an enlarged 
or indurated testicle. Warthitf has emphasized the fact that next 
to the aorta and heart the testes are the most frequent sites of a 
syphilitic infection. In a pathological study of 36 cases of syphilis 
occurring in males, the majority of which were latent and unrecog- 
nized during life, an orchitis fibrosa was present in 31. In the case 
of women a history of miscarriages is extremely significant. 

If the lungs are involved there is, in addition to the symptoms 
mentioned above, cough, which may be dry and unproductive or 
accompanied by a moderate amount of greenish or yellowish 
exqiectoration. Blood-streaked sputum may also occur. Pain at 
the base of the right lung is not infrequent and may be misinter- 
preted; it is usually due to a syphilitic perihepatitis and not to 
pleural inflammation. 

'The presence of latent syphilis of the lung is to be suspected if in 
addition to pulmonary symptoms there are present elsewhere in 
the body lesions which are in all probability luetic in nature, such 


* Trans.'jt£soc. Amcr. Pliys., ISOS. 
= Ibid., 19H. 
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as a periostitis, orchitis, iritis, or suspicious throat lesions. The 
recognition of these cases should be relatively easy. 

The type of the disease which offers the most difficulty, and which 
for the most part, escapes detection, is that in which the symptoms 
are entirely pulmonary and in which there are no associated syphil- 
itic lesions. The 5 cases we have reported were of this type. In 2 
(Case I and II) we were unable at any time to detect manifesta- 
tions of the disease in other parts of the body. In the other three 
the clinical picture in the beginning was that of tuberculosis, but 
the subsequent appearance of an aortitis (Case III), of nocturnal 
headaches (Case IV), of an osteoperiostitis (Case V), and the 
presence of a positive Wassermann reaction made it apparent that 
we had to deal with syphilis rather than with tuberculosis. The 
correctness of this assumption received additional confirmation in 
view of the fact that the symptoms were relieved as the result of 
the administration of antisyphilitic treatment. 

The diagnosis must be made by exclusion. Thus if the symptoms 
and physical signs are those characteristic of tuberculosis and the 
sputum does not contain tubercle bacilli, or the progress of the case 
differs from that usually encountered in tuberculosis, the possibility 
of some other exciting cause should be thought of. Not only should 
the sputum be examined for organisms other than the tubercle 
bacillus, but in addition a Wassermann test should be made in 
every doubtful case. 

The therapeutic results in these cases have been specially gratify- 
ing. In 4 the use of salvarsan was followed by an almost imme- 
diate relief of the symptoms. The remaining case has not been seen 
since the administration of tliat drug. 

It is now recognized that salvarsan is much more effective in 
some forms of syphilis than it is in others. Skin lesions, for instance, 
clear up rapidly under the use of salvarsan, and the same seems. to 
be true of pulmonary lesions. 


CERTAIN PHYSICAL SIGNS REFERABLE TO THE DIAPHRAGM 
AND THEIR IMPORTANCE IN DIAGNOSIS.^ 

By Richard Dexter, M.D., 

CLEVELAND, OHIO. 


(From the Medical Departments of Western Reserve University Medical School 
and of the Cleveland City Hospital. 


The diaphragm, situated as it is in close relation to the intra- 
thoraeie viscera and to the upper abdomen, is involved often in 

* Read before the Mississippi Valley Medical Association at Cincinnati, Ohio, 
October 27, 1914. 
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abnormal conditions of the organs either immediately above or 
below it. These conditions frequently exert a distinct effect on 
the physiological functions of the diaphragm, which in many cases 
give rise to certain definite physical signs, and are of aid in inter- 
preting the often obscure underlying pathological processes. 

A number of cases in which involvement of the diaphragm was of 
considerable aid in the eventual diagnosis have come under my 
observation during the past year. It is the purpose of this paper to 
briefly review the present-day ideas as to the action of the diaphragm 
in diseased conditions of the surrounding organs, and to illustrate the 
importance of some of the resulting physical signs by reports of the 
cases in which these signs appeared. 

Conditions which involve the diaphragm may be broadly divided 
into two classes; (1) those which through irritation or inflammation 
of the pleural or peritoneal covering of the diaphragm give rise to a 
chain of symptoms which depend on the innervation of the dia- 
phragm for their genesis, and (2) those which are caused by changes 
in the position of the diaphragm, which place the diaphragm at a 
greater or less mechanical advantage to perform its function. 

The pleural and peritoneal coverings of the diaphragm are 
supplied by the phrenic nerves and the sixth to twelfth intercostal 
nerves. The outer rim, a space about tliree inches broad, is supplied 
by the lower intercostal nerves, while the remaining central portion 
is innervated by the phrenic nerves. 

It has long been known that irritation of the pleural covering of 
the diaphragm often results in pain and tenderness over the phrenic 
nerves in the neck, and that this irritation is occasionally accom- 
panied by tender points in the hypochondria. De Mussy" was the 
first to describe these points of tenderness, and they are still referred 
to as “De Mussy’s buttons.” Pain or tenderness in the immediate 
region of the diaphragm has not been noted in such cases. This 
would suggest that the pleural or peritoneal surfaces of the dia- 
phragm when irritated give rise to pain referred along their nerves 
to the surface, after the manner of the viscero-sensory reflexes 
described by HeacP and Maclvenzic.'* This is further substantiated 
by observations of hlaclvenzie'^ and Capps®, who showed that 
irritation of the pleural surface of the diaphragm caused no local 
sensation of pain in the structure. 

In 1911 Capps' reported a series of ingenious observations on the 
distribution of the pain sensation which occurred when the pleural 
surface of the diaphragm was irritated. In a number of cases of 
pleurisy with effusion, which required paracentesis, Capps inserted 


= Archiv. Gen. de M6d., Paris, 1853, ii, 271. 

= Br.ain, 1803. xvi, 1; ibid., 1894, x^di, 339; ibid., 1890, xix. 153 
< Symptoms and Their Interpretation, 1913, p. 71. 

‘ Ibid., p. 215. 

' Archiv, Int. Med., 1911, viii, 717. 


' Loe. cit. 
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a long, blunt wire through the needle before any fluid had been 
drawn off. In this way he was able to make pressure on different 
parts of the diaphragmatic pleura and to observe the distribution 
of the painful sensations which resulted from this procedure. He 
found that pressure over the surface of the diapllragm caused 
painful sensations in areas remote from the point of irritation. 
He further found that these painful areas bore a constant relation 
to the portion of the diaphragm on which pressure was exerted. 
When pressure was made on the outer edge of the diaphragm there 
resulted a sensation of pain in the abdomen, in the flank, or in the 
lower thorax. On the other hand, when the central portion of the 
diaphragm was irritated, pain appeared along the ridge of the 
trapezius muscle or in the shoulder. These painful areas were 
frequently associated with hyperesthesia or hyperalgesia of the 
skin and with tenderness on pressure over these points. 

The following cases will serve to illustrate the symptoms which 
occur with irritation of the pleural covering of the diaphragm : 

Case I. — H. C., male, aged forty-four years, was admitted to 
the Cleveland City Hospital on November 27, 1912. His family 
and past history were not important. On tlie day previous to 
admission he was seized with a sharp pain in the abdomen. The 
pain was most marked in the left upper quadrant, but was general 
over the left side of the abdomen, and was referred to the left 
flank as well. He vomited once; there was no blood in the vomitus. 

When seen the patient was evidently in considerable pain. 
The heart and lungs were not remarkable, except that there were 
a few coarse, dry rales throughout both lungs. The excursion 
at both bases was good and there was a Litten’s sign on each side. 
Deep inspiration seemed to increase the abdominal pain somewhat. 
There was tenderness over the whole left side of the abdomen, which 
was more marked in the upper quadrant, at which point there was 
slight spasm of the muscles on pressure. The temperature was 
100° F. The respirations were 22 per minute. The pulse was 70. 
The urine showed no abnormalities. The white-blood cell count 
was 28,000. 

On the day after admission the patient began to hiccough. 
The abdominal pain was still severe and the pain in the left flank 
persisted. The hiccough naturally suggested irritation of the 
phrenic nerve, but, on account of the distribution of the symptoms, 
it .was deemed probable that the cause of the trouble lay beneath 
the diaphragm. 

On the third day after admission it was noted that in addition 
to the tenderness there were definite hyperesthesia and hyperalgesia 
over the left upper quadrant of the abdomen. The patient con- 
tinued to liiccough constantly. No further signs could be detected 
in the lungs. During the next two days the hiccough continued, 
though the abdominal pain entirely abated. 
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Six days after admission it was noted that pressure over the left 
phrenic nerve in the neck caused great pain, and that phiching 
the skin over the ridge of the left trapezius muscle also was very 
painful. There was no skin hyperesthesia. On this day the 
temperature, which had ranged between 100° and 102° F., since 
admission, became normal. The leukocyte count was 7500. 

The pain and tenderness in the neck remained for twenty-four 
hours and then disappeared. The patient continued to hiccough 
almost constantly until the ninth day of his stay in the hospital. 

On the tenth day the temperature rose again to 101.5° F., and the 
patient complained of pain in the right side of the abdomen, which 
was accompanied with tenderness in the right upper quadrant. 
There was also tenderness over the right phrenic nerve in the neck. 
The white-blood cell count was 16,000. 

On the eleventh day a circumscribed friction rub was heard at 
the right base posteriorly. From then on the symptoms abated 
and the patient made a rapid recovery. 

In this case the onset and early course of the condition strongly 
suggested an acute abdominal process. The development of uncon- 
trollable hiccough pointed to irritation of the diaphragm, but at 
first the presumption was that the inflammation was below the 
diaphragm rather than above it, especially in the absence of any 
evidence of lung involvement. The appearance of the pain and 
tenderness over the phrenic nerve in the neck, along with the pain 
and tenderness and hyperalgesia of the skin over the ridge of the 
left trapezius muscle, pointed to an irritation of the central portion 
of the diaphragm. Irritation of the outer rim of the diaphragm, 
causing painful sensations in the lower dorsal segments, could 
account for the pain and tenderness in the left hypochondrium. 
The diagnosis was amply substantiated, it seems to me, by the 
appearance of a similar though not so well-marked chain of sjmip- 
toms on the right side, accompanied as thej'- were by a friction rub. 
It is espcciall}^ interesting that at no time were there any signs even 
remotely suggesting the presence of a pulmonary infiltration. 

Case II. — E. R., female, aged twenty-two years, was admitted 
to the Cleveland City Hospital on November 20, 1913. She com- 
plained of vomiting and abdominal pain. The patient was in the 
third month of pregnancy. A few days before admission to the 
hospital she began to have pain on the right side of the abdomen, 
had been feverish, and had begun to cough. Physical examination 
showed a well-developed and nourished young woman. There was 
slight dulncss at the base of the right lung, below the angle of the 
scapula. The excursion of the lung was somewhat limited on the 
right. The fremitus was slightly increased at the right base. 
Tliere were a number of fine crackling rales over the right lower 
lobe posteriorly, with a somewhat prolonged expiration. The 
subcostal angle moved normally. 
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The abdomen was soft everywhere. There was no rigidity and 
no masses were palpable. The right upper quadrant ,was uniformly 
tender on pressure, and the skin of this region showed marked 
hyperesthesia and hjqieralgesia. Examination of the cardiovascular 
system showed nothing abnormal. 

The ridge of tlie right trapezius muscle was very tender, and the 
skin over this area was distinctly hyperesthetic. The patient 
hiccoughed frequently during the examination. 

The temperature was 100° F. The' respirations were 26. The 
pulse was 110. The urine was negative. The leukocyte count 
was 19,600. 

Further observation on this case was not possible, as she left 
the hospital agamst advice, witli the condition practically 
unchanged. 

In this case the physical signs indicated an involvement of the 
lower lobe of the right lung. In the jiresence of abdominal pain, 
tenderness, and hyperesthesia of the skin, as well as of pain and of 
tenderness along the ridge of the right trapezius muscle, it is reason- 
able to suppose that an inflammation of the diaphragmatic pleura 
existed. 

In the light of the abo^^e cases Capps’® observations on 19 cases of 
diaphragmatic pleurisy are of interest. Out of 19 cases he found 
that S had pain in the abdomen as far down as the navel, and that 
in 11 cases the pain extended all over one-half of the abdomen. 
The pain was spontaneous, but was associated with tenderness on 
pressure. It has been my experience in such cases that the tender- 
ness on pressure over the abdomen is due to cutaneous hyperesthesia. 
In 11 out of the 19 cases he found pain over the ridge of the trapezius 
muscle or on the side of the neck, usually associated with hyper- 
esthesia of the skin. 

In these cases of inflammation of the diaphragmatic pleura the 
distribution of pain is either along the phrenic nerve, and is made 
evident in the third and fourth cervical segments, or along the sixth 
to twelfth intercostal nerves, with a distribution in the lower dorsal 
segments, substantiating the view that the pain sensations resulting 
from irritation of the serous covering of the diaphragm is a true 
viscero-sensory reflex. 

In order to understand the effect of change of position of the 
diaphragm a brief review of its actions is necessarj'-. During 
inspiration the contraction of the diaphragm increases the vertical 
diameter of the thorax. The diaphragm descends a certain distance 
and withdraws from the chest walls in the regions of the pulmonary 
sinuses allowing the inflated lungs to deseend. The older concep- 
tion that the diaphragm forces the organs immediately below it 
downward, with a piston-like motion, is probably not tenable at 


® Loc. cit. 
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present. The scalene muscles and the intercostals lift the ribs 
during inspiration which action results in drawing the costal borders 
away from the median line, or in other u'ords, in a widening of the 
subcostal angle. The contraction of the diaphragm, besides 
increasing the vertical diameter of the thorax, will also tend toward 
an inward pull along its line of attachment especially along the 
anterior and lateral insertions which will be in direct antagonism 
to the outward flaring of the subcostal angle, caused by the action 
of the scalene and intercostal muscles. 

Hoover® has demonstrated the presence of this antagonism very 
conclusively. When the diaphragm of a dog was stimulated with a 
strong electric current, causing a marked contraction, the subcostal 
angle was seen to be drawn sharply toward the median line. On 
the other hand, when the roots of the plirenic nerves on both sides 
were cut, resulting in complete paralysis of the diaphragm, the 
inspiratory flaring of the subcostal angle was very much increased 
over tlie normal. 

Now if for any reason the diaphragm assumes a lower position 
than normal, especially in its anterior portion, the pull of its inspir- 
atory contraction will be exerted more directly on its points of 
insertion, which will place the diaphragm at a greater mechanical 
advantage and will give it the power to equalize or overcome the 
outward pull of the scalenes and intercostals. This will result in an 
abolition of the normal flaring of the subcostal angle, or in an 
actual narrowing of the angle ^\Tth a movement toward the median 
line instead of away from it. On the other hand, conditions which 
displace the diaphragm upward will accentuate the normal upward 
curve of the diaphragm, with a resulting diminution in its ability 
to puli against the muscles which raise the thorax and cause the 
normal outward movement of the subcostal angle. 

Hoover^ has shown experimentally that changes in position of the 
diaphragm will have these eft'ects on its pulling power, and he has 
further shown that in certain diseased conditions which alter the 
position of the diaphragm in an upward or downward direction 
the movements of the subcostal angle may lie of distinct diagnostic 
assistance. 

While very marked retractions of the subcostal angle on inspira- 
tion may be plainly visible, it is often impossible to determine 
whether the retraction is present without the use of palpation. 
The best method of palpation is to place the thumbs along the line 
of the costal margin, pointing toward the ensiform cartilage, and 
have the patient breathe deeply. Slight limitations of motion or 
slight retractions of the angle arc then readily appreciated. This is 
especially necessary in fat persons, or in ])ersons in whom the 
respiratory movements are generally diminished. 


' -Vrcliiv. Int. Med., lOl.S, xii, 214. 
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I have observed a number of cases in which the position of the 
diaphragm affected the movements, some of the more interesting 
of which I wish to discuss : 

Case I. — S. A., male, entered the hospital with a low-grade 
infiltration of the base of the right lung. He had a chronic nephritis 
with some edema of the extremities. His heart was not remarkable 
at admission, but in a few days the area of cardiac dulness began to 
increase to the left and right. The heart sounds became more 
distant daily. There was no blunting of the cardiohepatic angle, 
and no change in dulness or change of position. There was no 
paradoxical pulse. On inspiration the costal margin on the left 
definitely approached the median line, while that on the right swung 
out in the usual manner. The left lung and pleural cavity were 
clear. During the next twenty-four hours the cardiac dulness 
continued to extend to left and to right. The left border of cardiac 
dulness reached nearly to the anterior axillary line. The retraction 
on the left became more marked as the cardiac dulness increased. 
An exploratory puncture of the pericardium showed the presence of 
a clear, straw-colored fluid in the pericardial sac and some 100 
c.c. of fluid were removed. On the removal of the fluid the area of 
cardiac dulness returned to normal and the retraction of the 
costal margin disappeared. 

The pericardium filled up again twice with a repetition of the same 
signs, which disappeared at once after the fluid in the pericardium ' 
was removed again. 

Case IL — R. N., was admitted to the hospital suffering from 
severe myocardial decompensation, with edema of the legs, enlarged 
and tender liver, shortness of breath, and orthopnea. The heart’s 
action was weak and irregular, and there was considerable enlarge- 
ment of the cardiac dulness both to left and to right. There was 
no retraction of the subcostal angle. Under rest and digitalis 
the symptoms rapidly abated, the edema left his legs, and the heart 
dulness returned almost to the normal size. The pulse slowed and 
became regular. During a routine examination of the heart a few 
days later it was found that the cardiac dulness had again increased 
in size, especially to the left, and that there was apparently a distinct 
blunting of the cardiohepatic angle. It was noted that there was 
now a distinct retraction of the left costal margin. Both chest 
cavities were clear. The patient was perfectly comfortable and 
lay flat in bed. The cardiac dulness continued to increase in size 
and the retraction of the left costal margin to become more marked. 
Roentgen-ray picture taken at this time showed a large pear-shaped 
shadow of the heart area, which was much denser than the usual 
cardiac shadow. After a few days the above-mentioned signs 
began slowly to retreat. The dulness became less in size until it 
reached the normal, and the retraction coincidentallj'^ became less 
until it disappeared entirely, giving place to a normal movement 
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of the subcostal angle. A Roentgen-ray picture taken at this time 
showed a heart normal in size, the difference in the two pictures 
being very striking. In the absence of any signs of cardiac embar- 
rassment, taken with the rapid change in the signs, also with the 
rapid diminution in the size of the heart shadow, it is reasonable 
to suppose that we were dealing with an effusion into the peri- 
cardium, though no exploratory puncture was made. 

In these two cases the pericardial sac was filled with fluid. The 
weight of this fluid depressed the diaphragm on the left side, 
especially in its anterior portion, bringing that part of the diaphragm 
lower and giving it a greater mechanical advantage, wliich resulted 
in a pull strong enough to overcome the intercostals and scalenes, 
and therefore caused a retraction of the subcostal angle on the left. 

I have observed several cases of cardiac decompensation with 
great enlargement of the right heart, wherein there has been slight 
retraction of the left costal margin. The effect on the diaphragm 
of the enlarged right heart will be the same as that of an overfilled 
pericardium, but to a less degree. In my experience the retractions 
occurring with dilatation of the right heart are never so marked nor 
so constant as in the two cases of pericardial effusion cited above. 

In pneumothorax and in pleurisy with effusion where there 
are no adhesions the depression of the diaphragm will result in 
retraction of the subcostal angle. In two cases of pneumothorax 
the retraction has been very definite. It has been present in prac- 
ticall}'' all cases of fresh pleurisy with effusion which I have seen in 
the last twelve months at the Cleveland City Hospital, even when 
the effusions Avere small in amount. 

Fluid may, when encapsulated by adhesions, however, be present 
in a considerable amount without the presence of a retraction of a 
subcostal angle. The following caSe illustrates this point: 

Case III. — R. B., two days before admission to hospital, had 
had sharp pain in the right side of tlie chest, accompanied by chill. 
On admission, examination of the lungs revealed slight dulness in 
the right axilla with a few crackles and slight tubular breathing. 
There was decided tenderness over the skin along the ridge of the 
right trapezius and over the right plu-enic nerve in the neck, and also 
tenderness and hyperesthesia of the skin in the right hypochondrium. 
Slowly signs of fluid appeared at the right base posteriorly, which 
continued to increase. The anterior border of the flatness extended 
only to the midaxillary line. Examination of the anterior portion 
of the chest showed no signs of fluid. There was no retraction of 
the right costal margin, though signs of fluid continued to increase 
posteriorly. On tapping a pint of fluid was removed. 

In this case the signs of fluid were confined to the posterior 
portion of the chest, and the liistory and the signs on admission 
suggest the presence of an acute fibrinous pleurisy of the diaphragm 
and ])ariet!d pleura. Probably on account of this the fluid was held 
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in a limited portion of the pleural cavity and therefore could not 
get forward far enough to depress the anterior portion of the dia- 
phragm. This would explain the absence of retraction of the 
subcostal angle in this case, even though there was a considerable 
accumulation of fluid in the pleural cavity. 

Certain cases of old adhesive pleuritis will show a marked retrae- 
tion of the costal margin on the affected side during inspiration. 
I have observed several such cases. It is presumable that in this 
condition the pleural sinus is obliterated and that the diapliragm 
acquired what amounts to a much higher attachment than normal. 
In these cases the pull of the diaphragm when it eontracts will be 
more direct, and will, therefore, be more powerful than normal, 
and will result in a retraction of the costal margin. 

In contradistinction to the above class of cases are those in which 
the diapliragm is pushed up from below so that the pull of its 
contraction is less than usual. This will increase the advantage of 
the scalene and intercostal muscles, and will result in an increased 
outward movement of the subcostal angle. This is frequently 
seen in enlargements of the liver or spleen, but is probably most 
important in large collections of fluid below the diaphragm. In 
large subdiaphragmatic abscesses the signs often simulate those of 
fluid within the pleural cavity, except that there will be an increased 
flaring of the costal margin on the affected side op account of the 
accumulation of pus below the diaphragm. Hoover” reports two 
cases in which the difterential diagnosis between empyema and 
subdiaphragmatic abscess rested entirely on the increased outward 
movement of the subcostal angle. Subsequent operation in both 
cases proi^d the diagnosis to have been correct. 

SuJOiARY. 1. Inflammation or irritation of the pleural or 
peritoneal surface of the diaphragm does not gii^e rise to local symp- 
toms. The pain resulting from such processes is referred upward 
along the phrenic nerves to the third or fourth cervical segments 
or downward along the sixth to twelfth intercostals into the lower 
dorsal segments. The pain is usually accompanied by tenderness 
and hyperesthesia or hyperalgesia of the skin. The recognition 
and interpretation of these signs may be of considerable importance 
in differential diagnosis between intrathoracic or intraperitoneal 
disease, in the absence of any signs in the lungs. 

2. When the part or the whole of the diaiihragm is forced down- 
ward the contraction of the diaphragm exerts a more powerful 
inward ]iull along the line of its attachments. This is especially 
marked when the anterior portion of the diaphragm is depressed. 
This will result in a lessening of the outward excursion of the sub- 
costal angle, or an actual retraction along the line of diaphragmatic 
attachment. Conversely any condition which lifts the diaphragm 
upward lessens the strength of the inward pull of the contracting 


" Loc. cit. 
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diaphragm, with the result that the normal outward movement 
of the costal margins will be increased. 

3. The presence of a retraction or of an abnormal outward 
flaring of the subcostal angle will often be of aid in the explanation 
of obscure diseases of the viscera which lie immediately above or 
immediately below the diaphragm, especiallj' in pericardial effusion 
or in subphrenic abscess. 


PLEURISY. 

By George S. Gerhard, jSI.D., 

PHTSIGIAN IN CHIEF, BRVN MAIVR HOSPITAL. 

Pleurisy in one of its many forms is the commonest of the 
diseases of the chest, and the most unmanageable. It is often less 
easy of successful treatment than pneumonia, and sometimes leaves 
behind it more permanent mischief. Slight attacks may occur 
without being recognized, explaining the frequency of pleuritic 
adhesions found in the postmortem examinations of persons who 
were never known to have been ill. It occurs at all ages, from early 
infancy to advancing years, but is more frequent in the male between 
youth and middle age. Its etiological data, bacterial or general, 
are not, in our present knowledge, quite well enough understood 
to establish a definite classification. The disease is usually one- 
sided, preferably confined to the right, though occasionally it is 
bilateral, and. then is apt to be secondary to phthisis or septicemia. 
It is primary or secondary. By the term primary is meant inflam- 
mation of the pleura in a time of health, being mainly limited to 
the membrane itself, with secondary constitutional results of fever, 
or if exudation be present, to the mechanical effects of pressure in 
addition. Secondary pleurisies are by far the more common and 
the more serious, associated as they so often are with disease of 
the lungs or neighboring viscera, and sometimes complicating 
infective processes in the body. 

Pleurisies are also divided into the acute and chronic, based 
upon clinical symptoms, often found, however, to be of doubtful 
significance. The chronic is frequently of that form from the onset, 
but it is more likely to be consecutive to the acute. The chief 
varieties of pleurisy are the fibrinous, the serofibrinous, and the puru- 
lent. The predominant causative bacteria are the tubercle bacilli, 
the pneumococci, and the streptococci. The exudates are often 
found to be sterile and when a purulent exudate is sterile it is 
invariably tuberculous. Bacilli of lesser importance exist in the 
mixed forms. 

Fibrinous or plastic pleurisy is often confined to a circumscribed 
area, lasting for a few days and terminating by adhesions. Its 
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friction sound is not propagated, but dies where it was born 
and may readily escape detection. Diffused spots of subacute 
inflammation not uncommonly occur in connection with chronic 
nephritis, and if there be friction in the cardiac region it may be 
influenced by the rhythm of the heart as well as by respiration. 

Chronic dry pleurisy, which is usually tuberculous, has in many 
instances an acute onset, causing thickening of the pleura, extensive 
adhesions, and fibrosis of cortical portions of the lung. It may 
remain localized for months or even for years, finally proving fatal 
from pulmonary phthisis or from acute miliary tuberculosis. I 
have known of a case of extensive plastic pleurisy of many years’ 
duration to terminate fatally from pneumothorax. The autopsy 
revealed extensive adhesions binding the lung posteriorly from base 
to apex. The non-adherent portions of the lung were compressed 
baekward by accumulated air from a ruptured tuberculous ulcer. 
The pleural cavity was practically free from liquid. 

Acute fibroserous pleurisy attacking one in apparent good health 
after exposure to cold or possibly to traumatism begins with a chill 
or usually a sense of chilliness, stabbing pain in the chest, disturbed 
breathing, and fever. A pronounced chill occurs less frequently in 
pleurisy than in pneumonia, algid attacks taking the place of the 
former at irregular intervals during the first few days. Pain, on 
the contrary, is usually intense in pleurisy. It is lancinating, as if 
from the thrust of a sharp instrument, and often makes the patient 
cry out on taking a deep breath or after a cough. It is also increased 
by pressure and by movements of the body. 

The pain lessens or ceases altogether when adhesions occur, 
or when the inflamed surfaces of the pleura are separated by liquid 
effusion, though it may return intermittingly during the patient’s 
illness from exacerbations of the original attaek. The seat of elee- 
tion of pleuritic pain is a few fingers’ breadth below the nipple, 
though its point of maximum intensity may be elsewhere in the 
lateral region of the chest or posteriorly below the inferior angle 
of the scapula. Occasionally the pain is referred to the lower dorsal 
region or to some part of the abdomen, giving rise, in the absence 
of careful examination of the chest, to grave errors in diagnosis. 
I have known of two patients suffering from pain in the abdomen, 
one a girl of five years, the other a man about forty years, to be 
operated upon, the one for appendicitis, the other for perforated 
gastric ulcer.- Both cases ended fatally, showing at the- autopsy 
double serofibrinous pleurisy in the child, and localized diaphrag- 
matic pleurisy in the man. The different seats of pain do not throw 
elear light upon the precise localization of the disease or its extent, 
but merely indicate the side affected. Sometimes, however, the pain 
of circumscribed pleurisy corresponds exactly with the seat of 
inflamrnation. In double pleurisy, pain is often felt on one side alone 
or it may be confined to the middle of the thorax. It is rarely itself 
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double, b.ut may change from one side to the other, according to the 
progress of the disease, each one of the pleuree being successively 
involved. 

The respirations at first are always embarrassed and painful in 
consequence of efforts at full breathing, the inspiration being cut 
short before it is completed. But there is not true dyspnea until 
the lung is compressed by effusion, and perhaps not then unless 
it be rapid and copious. Cough is sometimes wanting, but in the 
majority of cases the patient has a short, dry, shallow cough with 
attempts at restraint, because of the pain to which it gives rise. 
It is occasionally attended Avith scanty expectoration of thin, 
frothy mucus, but if it be abundant and opaque, an association with 
bronchitis or other affection of the lung is found to exist. In recent 
cases of moderate severity the pulse bears a close relation to the 
height of the fever, and is not greatly in excess of the normal. In 
cases of large effusion with sudden compression of the lung there is 
a disturbed balance between the pulmonary and general circula- 
tion, sufficient blood not passing from the right ventricle into the 
lungs, and through them to the left side of the heart and the arterial 
system. Under these circumstances the action of the heart is violent 
and the pulse at the wrist is frequent and repressed to such a degree 
as to cause danger from suffocation. 

A young man under my care, laboring under an acute pleuritic 
attack with large effusion, left his bed in the absence of the nurse 
and walked some distance to the end of the room, the exertion 
proving almost fatal. On his return to bed the patient was gasping 
for breath, his heart was beating violently, and his pulse was indi- 
cative of lowered arterial tension. Venesection Avas folloAved by 
prompt relief to the threatening symptoms. 

The fever of acute pleurisy is of remittent type, with exacerba- 
tions toAvard evening, lasting until the exudate reaches its maximum, 
Avhen it gradually declines Avithout an attempt on the part of nature 
to promote a crisis. In some cases the fever returns at irregular 
interv'als, but it finally drops to the normal. Should the tempera- 
ture be persistently elevated and intermittent there is every reason 
to suspect the existence of pus in the pleural caAuty. 

The decubitus of the patient suffering from pleurisy is frequently 
changed during the course of the malady. At the onset, AAdien there 
is pain and tenderness on pressure, while the patient aAmids l^fing 
directly on the affected side, his body is often inclined in that direc- 
tion. Late in the disease he assumes the dorsal decubitus, but when 
the effusion is A'ery great the patient naturally prefers lying on the 
diseased side to relieve the healthy lung of the Aveight of the fluid. 
The duration of tlie active sjTuptoms of acute primary pleuri.sy 
AA’ith moderate effusion is from ten to tAventy days, AAdien absorp- 
tion begins progressing sIoAidy, hoAA'eA’^er, before the process is com- 
pleted, often lasting for many weeks. Retraction of portions of the 



212 


GERHARD: PLEURISY 


.cliest, impairment of resonance, and feebleness of breatli sounds 
with coarse friction may exist for an indefinite length of time, the 
patient being able to walk about, though looking ill and sufi'ering 
from dyspnea on exertion. 

Chronic pleurisy, as a rule, is the continuation of the acute, 
though it may result from some low-grade infection from the begin- 
ning, in Avhich case the greater number are secondary to a consti- 
tutional malady or to some visceral disease. The affection sometimes 
exists in the form of what is termed latent pleurisy, without any of 
the general symptoms, unless dyspnea be present, and yet one side' 
of the chest is found to be largely filled with fluid. The physical 
signs alone reveal the disease, and in every case of suspected infec- 
tion of the chest a careful examination should always be made. 

The following case is mentioned to show how a person laboring 
under pleurisy of chronic form with enormous effusion was able to 
perform the full duties of his position without much inconvenience: 

C. L., a Chinaman by birth, and cook in a private family, aged 
sixty-six years, was admitted into the Bryn Mawr Hospital on 
April 1, 1914. Pie had been troubled with cough, slight pain in 
the right side, and shortness of breath for about four weeks, but 
did not give up work until the day of his admission. On examina- 
tion the right side of his chest was found to be distended, and there 
was scarcely any perceptible movement during respiration. There 
was flatness on percussion and absence of vocal vibrations from 
three inches below the clavicle in front and below the spine of the 
scapula posteriorly. At the apex of the lung front and back the per- 
cussion note was high-pitched and tympanitic. The breath sounds 
were altogether absent in the dull regions. Above the level of the 
fluid posteriorly, and near the spinal column over the compressed 
lung, there was bronchial respiration and bronchophony. The 
heart was not much displaced. On April 3, the effusion was so great 
that the whole of the right side of the chest was absolutely dull on 
percussion, and breath sounds were everyivhere absent except at 
the root of the lung. Aspiration of the chest was performed, with 
the result of removing 2200 c.c. of serous fluid, afterward found to 
be sterile. The patient left the hospital April 23 much improved in 
health, but suffered a relapse and ivas readmitted on May 3. The 
right chest had already undergone retraction. There was dulness 
posteriorly below the angle of the scapula, and the breath sounds 
were harsh and distant. Elseivliere on the right side there was 
tympanitic dulness on percussion and an approach to bronchial 
breathing. On July 3 the patient was discharged 'for the second 
time, with the view of being sent to a sanitarium for outdoor 
treatment. 

Two boys under my care were also cases of latent pleurisy, 
the first, aged ten years, had passed a section of tape-worm shortly 
before my visit, and I found him in bed suffering from abdominal 
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pain, naturally attributed to the irritation of the parasite. There, 
was an absence of sjnnptoins referable to the chest except slight 
dyspnea, which led me to discover that the patient’s left pleural 
cavity was more than half filled with fluid. The second boy, aged 
five years, was brought to the country to recover from a gastric 
attack. He had slight fever, epigastric tenderness, nausea, and 
vomiting. On examining his ‘chest I found a large effusion on the 
right side, with all of the characteristic physical signs of pleural 
inflammation. Both of these patients made good recoveries. 

A remarkable instance of pleurisy without marked symptoms 
was that of Mrs. R., aged forty-five years, who when I first saw her 
wa'i up and about attending to her household affairs. I was in- 
formed that she had been indisposed for a week or more, that she 
had occasional cough but without pain, and was feverish at niglit. 
Examination of the chest revealed dulness on percussion, with 
absence of breath sounds and of vocal fremitus over the whole of 
the right lung. There was entire absence of movement of the right 
side of the chest during respiration, the intercostal spaces were bulg- 
ing, and the adjacent organs displaced. I left the patient’s house 
to arrange for immediate tapping of the chest, and before I had time 
to return a message was received that sudden death had occurred 
after the patient’s exertion of going up stairs to the second floor. 

The modern practice of early thoracentesis has notably lessened 
sudden death in pleurisy, though it is still occasionally reported. 
I once knew fatal syncope to occur, at the Bryn Mawr Hospital, 
during operation for the removal of fluid froni the chest of a robust 
colored man suffering from acute pleurisy. An autopsy’’ was not 
allowed. 

In cases of pleurisy of long standing neglect the .chest is sometimes 
enormously distended and the comparative immobility between 
the two sides is most remarkable, the patient raising up the sound 
side while that of the seat of disease is almost quiet. The intercostal 
spaces are widened, effaced, and sometimes bulging. The nipple 
is abnormally distant from the central line of the sternum, and I 
have often observed it elevated. The neighboring viscera are dis- 
placed, chief among them being the heart, which is carried far to 
the opposite side of the chest. After absorption of the fluid or 
when it has been mechanically removed, atmospheric pressure is 
found to have pushed in the parietes of the chest toward the unex- 
panded lung, giving rise to contraction not only in circumference 
but from above downward, displacing the scapula and obliterating 
the intercostal spaces by eneroachment of the rib^. The shoulder 
droops and the body inclines to the aff ected side, giving the patient 
a peculiar “lob-sided” gait. In a right-sided pleurisj^ under these 
circumstances the liver is drawn up and the heart sometimes 
pulled over to the right, quite the reverse of what happens when 
effusion exists. 
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In a clironic pleuritic case coming under earlier observation the 
lung, though pushed upward toward the mediastinum or spinal 
fossa, is less adherent and reexpands more fully when absorption 
of the fluid takes place, or is withdrawn by aspiration, and therefore 
retraction of the chest is less marked. Purulent pleurisy occasion- 
ally follows injury to the chest with deep-seated lacerations or it 
is not infrequently secondary to an Scute infective disease. Puer- 
peral pleurisy is often purulent, bilateral, and consequently fatal. 
Primary suppurative pleurisy is extremely rare in the adult. It is 
almost always serofibrinous at first, becoming purulent during its 
subsequent course. It is a common disease of infancy and child- 
hood, and in many instances at that period of life it is purulent 
from the beginning. The general symptoms are not in any particular 
different from those of serous pleurisy, with the exception of the 
persistence of fever and its marked evening rise. Before the days 
of antisepsis there were many errors of diagnosis and a high mortality 
of empyema, but now exploratory puncture leads to prompt recog- 
nition of the disease and immediate operation. Formerly attempts 
of nature at spontaneous cure Avere met with by the discharge of 
pus through a perforated bronchus or by the formation of a sub- 
cutaneous abscess in the parietes of the chest communicating with 
thf pleura, 'pleuriiis necessitatis. 

In 1886 Miss S., aged eighteen years, was under my care, suffering 
from acute serous pleurisy. On my first visit there ivas unmistak- 
able evidence of left-sided pleurisy. Effusion took place rapidly 
and was copious. In the second week two pints of semi-opaque 
fluid Avere removed from the pleural cavity by aspiration. Cough 
Avas excessively annoying, and Avas continuously troublesome until 
the beginning of the fourth AA'eek, Avhen after a violent paroxysm 
the patient expectorated a large quantity of extremely fetid pus. 
The discharge Avas brought up after cough, and on changes of posi- 
tion for many Aveeks. The patient became profoundly hectic and 
greatly emaciated, but after a prolonged illness recoA’^ered. She is 
noAV living and in good health. 

Another incident of empyema is perforation of the diaphragm 
and the escape of pus into the peritoneal cavity, causing local or 
general inflammation. I have known of two such cases, both ter- 
minating fatally after operation. One, a young lady, the subject 
of tuberculous pleurisy of acute onset, with a copious effusion lasting 
for many weeks before the fluid Avas appreciably absorbed. In 
course of time her general health Avas suflBciently improved to enable 
her to go to the far Avest in search of a suitable climate, AA'^hich Avas 
successfully accomplished, Avith good results. A second attack of 
pleurisy, hoAA^ever, was soon followed by suppuration, and pus dis- 
charged through the diaphragm, causing a Avalled-off abscess in the 
right hypochondriiim. 

]\Iy second patient, a saloon-keeper living in the West, aged forty 
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of purulent fluid were evacuated from the chest by incision and 
resection of one rib. The infection ivas found to be pneumococcic. 
The patient is now, January 14 recovering. 

Prominent among other varieties of pleurisy depending for the 
most part upon anatomical conditions are the diaphragmatic, 
hemorrhagic, interlobar, and the pleuropneumonic. 

In restricted pleurisy when the diaphragm is the exclusive seat 
of the disease the general symptoms are to be mainly relied upon 
in making a diagnosis. The physical signs are indefinite and often 
altogether absent. Auscultation sometimes reveals feebleness of 
the vesicular murmur and a few subcrepitant rales at the base of the 
lung of the side affected. The attack begins suddenly, preceded 
by a chill and followed by high fever, violent pain, and excessive 
dyspnea. The pain is usually referred to the hypochondrium, 
extending to the epigastrium, and sometimes to the ileolumbar 
region of the corresponding .side. It is increased by deep inspira- 
tion, and is made intolerable by hiccough and vomiting. The 
painful regions are very tender to tlie lightest touch. This is 
especially true, as has been pointed out by M. Gueneau de Mussy, 
of a spot one or two finger’s breath from the linia alba on the level 
with the bony part of the tenth rib. When this point is even slightly 
pressed upon the patient cries out, and there is also a sudden increase 
of dyspnea, seeming to threaten suffocation. This spot M. de 
Mussy called ‘Te bouton diaphragmatique.” The phenomenon is 
explained by a hypersensitive branch of the phrenic nerve. Press- 
ing upon the hypochondrium from below upward also gives rise 
to great pain. The respirations are excessively frequent and almost 
convulsive in character. The patient breathes with the ribs rather 
than with the diaphragm. The difficulty of breathing is sometimes 
so great as to cause orthopnea, the patient leaning forward and 
supporting the painful part with the hand to immobilize the chest. 

Hemorrhagic pleurisy is of rare occurrence in the primary form. 
In the majority of instances it is secondary to some organic disease 
or to a general infection. Its physical signs do not differ prac- 
tically from those of the serofibrinous variety, and accurate informa- 
tion is only to be obtained by exploratory puncture. 

Some years ago a man of middle age, who Avas under my care 
suffering from an acute exacerbation of chronic articular gout, 
Avas taken Avith pain in the right side, Avith rapid filling up of the 
pleural caAutj". He had enlargement of the heart, Avith long-standing 
A'ahmlar disease and cirrhotic kidneys. On being tapped the pleural 
effusion Avas found to be hemorrhagic. Death occurred after a short 
illness from uremia. 

Another patient under my care Avas a lad, aged eighteen years, 
of good preAUOus health and about to enter college, aa'Iio took ill 
Avith pyrexia Avhich proA^ed to be typhoid of irregular type. At the 
beginning of conA^alescence he A\'as attacked Avith left-sided pleurisy. 
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followed by a rapid and copious liomorrliagic effusion. The patient 
after an illness of many weeks finally recovered sufficiently well 
to get about and retained improved healtb imtil several months 
later, when he was taken suddenly ill with tuberculous meningitis, 
ending fatally in about ten days. 

Interlobar pleurisy with sacculated effusion, serous or purulent, 
is always difficult to diagnose, and often impossible to locate. 
It rarely exists alone, but is associated with extensive fibrinous or 
serofibrinous inflammation. A C3’'stic empyema is the more cornmon, 
and is sometimes an infection associated with pneumonia. Persistent 
fever, with increasing evening exacerbations and a high leukocyte 
count, leads to exploratory puncture, and if purulent fluid be found, 
operation is called for. 

A colored woman, by occupation a cook, under my care a few years 
ago, was taken ill with pneumonia of the apex of the right lung, 
beginning with a violent chill and followed by fever, dyspnea, and 
cough, with rusty sputum, a pseudocrisis occurring on tlie ninth 
day of the patient’s illness. The fever increased again with marked 
evening rise, lasting for many weeks. The leukocyte count varied 
from 17,000 to 24,000. The cough was most annoying, and the 
expectoration, scanty at first, increased in quantity and became 
purulent. Repeated exploratory punctures failed to reveal the 
presence of pus. The physical signs were localized dulness and 
rough breathing near the original seat of pneumonia, and impair- 
ment of resonance from the spine of the scapula to the base of 
the lung, with coarse friction and bronchovesicular respiration. 
After an exhausting illness of many months the patient was able 
to resume her former occupation. The case unquestionably was 
one of empyema in the fissure between the upper and middle lobe 
of the right lung, remaining undiscovered by puneture, and finally 
discharging through a bronchial fistula. Pleurisy and pneumonia 
are often combined; indeed, pneumonia rarely exists without some 
degree of plastic inflammation of the pulmonary pleura; but to 
properly constitute a case of pleuropneumonia there must be a 
decided effusion. More than the ordinary amount of pain indicates 
the coexistence of the two diseases, and if there be positive flatness 
on percupion at the base of the lung, lessened or absent vocal 
fremitus, indistinctness of bronchial breathing and perhaps egophony, 
the diagnosis can be no longer in doubt. The convalescence is 
more apt to end by lysis, and is prolonged by fluid remaining to 
be absorbed. 

The physical signs of pleurisy vary according to the stage of the 
disease and the amount of effusion in the pleural cavity. Compared 
with the general sjmiptoms they are of greater importance in form- 
ing a correct diagnosis. The expansion of the lower part of the 
affected side is less than that of the sound side, even before effusion 

occurs, mainly in consequence of painful breathing, and the cor- 
voL. 150, so. 2. — ^AUousT, 1915. S 
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responding side of the chest is also somewhat retracted as may be 
shown by measurement. 

Palpation is not only of use in determining the degree of lessen- 
ing of the respiratory movements, but is also of great importance 
in estimating the strength of the vocal vibrations, which are absent 
in deep effusions and feebly present in others, a physical sign of 
much importance from a diagnostic point of view. Palpation is 
a useful means of determining the degree of displacement of the 
heart and the extent of downward displacement of abdominal 
organs. In pleurisy with large effusion on the right side the free 
edge of the liver is often felt below the costal border, and if the left, 
side be the seat of disease, the outlines of the spleen are sometimes 
distinctly made out. 

The sounds on percussion in pleurisy are the most important of 
all of the physical signs. At the onset there is no material change, 
but when effusion occurs it gives rise to dulness on light percussion, 
becoming gradually flat as the liquid increases in quantity. 

Fluid dulness has a character of its own, if percussion be not 
too strong, being airless without resonance, and different from the 
dulness of lung-consolidation, not unlike the sound obtained on 
striking the thigh. The flatness is more decided at the lower por- 
tion of the chest and becomes gradually less from below upward. 
If the disease be left-sided, allowance must be made for the reson- 
ance of the stomach, which often modifies the sound as far up as 
the eighth interspace. As the effusion increases the upper line of 
dulness when the patient is sitting upright is not horizontal but 
assumes more or less the shape of an extended letter S, curving 
upward and forward to the axillary region, thence downward to the 
lower part of the sternum. The percussion note above the level 
of a large effusion is dull and tympanitic, and in front below tlie 
clavicle it has high-pitched tympanitic or Skodaic resonance of 
exaggerated intensity, contrasting strongly with the flatness lower 
down. The depth of the sound and its tympanitic quality is one 
of the most characteristic signs of pleuritic effusion, extending up 
as high as the third or fourth rib anteriorly. When the pleural 
cavity is quite filled with fluid the percussion note is dull everywhere 
on the side affected, except at the root of the lung, where the bronchial 
tubes are large and rigid. Under these circumstances, if the disease 
be on the left side dulness on percussion replaces the normal tym- 
panitic resonance of Traube’s semilunar space following depression 
of the diaphragm, and with it the stomach which lies in close con- 
tact. In rare cases of large left-sided effusions the lifting power of 
the lung may be sufficient to counterbalance the weight of the fluid 
to the extent of limiting the depression of the diaphragm and not 
greatly interfering with the tympanitic resonance of Traube’s 
space throughout the attack. 

The auscultatory signs of pleurisy vary greatly according to the 
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extent of tlie inflamraation, tlie amount of effusion, the degree of 
compression of the lung, and the number of adhesions. The respira- 
tory murmur, somewhat enfeebled at first by restricted movement 
of the lung from pain, is still more so when liquid effusion occurs. 
As the effusion takes place the breath sounds become more feeble 
and rough, with prolonged expiration, which in the lower part of the 
chest may be altogether absent. Above the level of the fluid, 
where the compressed lung, still containing air, is in contact with 
the walls of the chest or only separated by a small amount of liquid, 
the respiration becomes more or less bronchial, its intensity varying 
according to the degree of condensation of the lung, and the voice 
is bronchophonic. Bronchial respiration and bronchophony 
coexist in pleurisy, but the latter has a vibration or quivering in its 
tone Avhich never exists, at least to the same degree, in pneumonia 
proper. When the bronchial respiration is not loud the resonance 
of the voice becomes less bronchial, but its vibration is increased 
and so-called egophony is heard. 

The sound of egophony is not of much diagnostic importance 
in pleurisy, because it requires for its production a thin stratum 
of liquid intervening between the lung and the side of the chest, 
and therefore a moderate pressure upon the bronchial tubes. The 
sound ceases entirely when the effusion is large or else it is converted 
into bronchophony, of which it is merely a modification. The 
sound has been known to be propagated through a layer of false 
membrane after the pleural liquid has been withdrawn. It has 
been called one of the fancy signs of pleurisy. Its full though rare 
development once heard is never forgotten. The egophonic voice, 
when it exists, is best heard between the anterior axillary line and 
the scapula or in the interscapular region of the affected side. It 
is more frequently heard in women and children because of the 
higher pitch of their voice. 

Another sign of pleurisy more important than the resonance 
of the voice and pathognomonic of the disease is the friction sound. 
It is heard both upon inspiration and expiration, more especially 
the former, and is often irregular from sticking together of the 
opposed pleural surfaces, which are released by an unusually deep 
inspiration such as that after cough. The friction sound is most 
liable to be confounded with a rhoncus, which is itself often percep- 
tible to the touch; but a friction sound is seldom so loud as a rhoncus, 
and is rather increased by deep inspiration, whereas a rhoncus is 
altered or ceases after a vigorous cough. It is also characteristic 
of a friction sound that it is rendered more distinct when firm 
pressure bj”^ the stethoscope or by the ear is made against the chest. 
Friction occurs under two different circumstances; at the beginning 
before serum is effused and toward the termination of the disease 
when the liquid has undergone absorption or has been evacuated 
by tapping and the two inflamed surfaces of the pleura again come 
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in contact. At the close of the disease it is coarser and louder, 
and is best heard below the angle of the scapula or in the lateral 
region of the thorax. One reason why a friction is so often overlooked 
is because it is a sign rather than a sound, as shown by slight jerking 
movements of the chest. The character of friction sounds vary 
from the finest crepitation to the sole-leather friction or “bruit 
de cuir neuf” sometimes heard at a distance from the patient and 
often perceptible to the touch. Pleural crepitation occurs in volley 
form, resembling the crepitant rale of pneumonia, but it is finer, 
more moist, and is directly under the ear, I have occasionally 
found it in association with the sounds of catarrhal bronchitis, 
especiall}'^ when the patient had violent fits of coughing. 

The ph3'^sical signs of pleurisy in infancy and childhood show great 
variations and cannot alone be depended upon, but must be com- 
pared with the general s^'^mptoms and the history of the attack 
in making a diagnosis. Of the diseases of .the chest in children, 
pleurisy is the disease in which mistakes in diagnosis are most 
often made. Fibroserous and suppurative pleurisy both occur 
in earlj'' life, but the purulent form is relatively more common in 
infancj’’ and not infrequently occurs d’eviblee. The prevalence of 
the purulent disease in infancj'' is shown bj’’ the modern records 
of the Hospital for Sick Children. Dr, Henrj’^ K, Dillard informed 
me once that when he was resident physician at the Children’s 
Hospital in Philadelphia there were five infants, varying in age 
from ten months to two years, operated upon for empyema in one 
winter. The operation in each case was by free incision and resec- 
tion of one rib. The patients all recovered. In the Children’s 
House of the Bryn Mawr Hospital there were eleven patients, 
mostlj’’ infants, operated upon for empyema within one year. The 
physical signs of pleuris}^ in children often resemble those of pneu- 
monia, and it requires great care on the part of the physician to 
avoid a diagnostic error. The chief source of confusion is the per- 
sistence of bronchial breathing throughout the dull region of a 
large effusion, with entire absence of vocal fremitus. In different 
parts of the affected side of the chest the respirations maj'’ be 
intenselj’’ tubular. Friction sounds are rarely heard in young 
children, and the same may be said of feebleness of -the breath 
sounds. Another difference is the comparative absence of visceral 
displacement, which is accounted for by the flexible chest of the 
child yielding readilj'- to fluid accumulation, pressure not being 
expended upon the adjacent organs to the same extent at least as 
in the adult. 

The diagnosis of pleurisj’’ is readily made in most instances. 
An uncomplicated and well-characterized case cannot be confounded 
with anj’’ other affection. That is, when distention of the chest, 
absolute dulness on percussion, faintness or absence of vocal fremitus, 
feebleness or absence of respiratorj'’ murmur, and displacement of 
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viscera coincide with, pain, irregular breathing, and fever.- If the 
general sjnnptorns be too much relied upon the diagnosis in many 
cases would be puzzling, but with the aid of the phy sical signs^ a 
satisfactory conclusion can be promptlj’’ reached. Pneumonia, 
with pleurisy is often confounded, but differs from the latter in the 
violence of its initial chill and the character of the pain, which in 
uncomplicated pneumonia is moderate and dull. The cough of 
pneumonia is deeper and the sputum viscid and rusty. ^ The chest 
is not enlarged, the vocal fremitus is often intensified in the dull 
region, and the heart and liver are not displaced. The dulness on 
percussion is not absolute as it is in pleurisy, and the resistance 
to the finger in the latter is greater. The semitympanitic resonance 
on percussion in pleurisy with large effusion characteristically 
exists above the level of the fluid. In rare cases a tympanitic 
sound on percussion is perceived in pneumonia, but it is then most 
pronounced over the consolidated lung. In pneumonia loud 
bronchial respiration is heard over the whole of the consolidated 
portion of the lung, but in pleurisy with large effusion, e.xcepting 
in infancy and childhood, a tubular quality of breathing is rarely 
heard below the level of the fluid. There may be bronchial respira- 
tion in the dull area when a slight pleuritic effusion exists, but it 
vill not be accompanied with b^ronchophony but with egophonjq 
a state of voice rendered bleating by the interposition of a layer of 
fluid between the costal and pulmonary pleura. 

The presence of pus in the pleural cavity is to be suspected when 
the temperature rises and assumes a persistent remittent form, 
the patient at the same time often complaining of a sense of chil- 
liness. , An auscultatory sign of value is the non-transmission to 
the ear of the whispered voice through the fluid (Bacilli) sign 
(" pectoriloquie aphonique”)- The onl^'’ positive means of deter- 
mining the character of the fluid is by exploratory puncture. 

Hydrothorax is distinguished from pleurisy by the absence of 
fever in the former and by the fact that simple transudations are 
usually bilateral and are frequently associated with dropsy in other 
parts of the body. I have had the opportunity of observing three 
cases of unilateral serous transudation into the pleural cavity: one 
the result of circulatory pressure of a cancerous growth in the 
mediastinum and two from the pressure of enlarged bronchial 
glands in Hodgkin’s disease. 

Acute primary pleurisy in robust subjects usually ends in recovery 
without leaving serious after effects. But secondary pleurisies are 
always serious according to tiie gravity of the infection with wliich 
they arc associated. In the treatment of the early stage, pain is 
much relieved hy strapping the affected side of the chest or by the 
local application of a cold compress. When the patient dreads tlie 
cold, or if its ap]}lication fails to keep the pain in check, hot flax'seed 
poultices, frequently changed may be substituted. An occasional 
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hypodermic injection of morphin gives additional comfort. The 
patient should be kept absolutely quiet in bed on restricted diet, 
until the decline of the fever. Internal medication is indicated by 
special symptoms. Diaphoretics are sometimes useful for modify- 
ing the pyrexia in the early stage of the disease. After the decline 
of the fever, the effusion having apparently reached its maximum, 
and when scanty secretion of the kidneys is still an existing symptom, 
the exhibition of diuretics is called for to stimulate absorption of the 
fluid. The bowels should also be kept freely evacuated, adminis- 
tering, if required, saline laxatives occasionallj'’ preceded by calomel 
followed by a purgative. The operation of thoracentesis should 
be performed in all cases in which the pleural cavity is largely filled 
with fluid, and in others with excessive dyspnea or when signs of 
absorption fail to appear. The internal and external use of iodin 
and finally of muriated tincture of iron will hasten absorption of 
fluid and inflammatory thickening of the pleurce. 

Pus in the pleural cavity should be promptly removed by free 
incision and rib resection to establish free drainage. An unexpanded 
lung and consequent retraction^ of one side of the chest are subject 
to improvement or cure by pulmonary gymnastics and systemitizcd 
exercise of the body in general. 


RECURRENT PNEUMOTHORAX: REPORT OF A CASE, WITH 
REVIEW OF THE LITERATURE. 

By Clyde L. Cummer, M.D., 

CLEVELAND, OHIO. 

hlEDiCAL literature is replete with studies of pneumothorax, and 
although cases of presumed spontaneous pneumothorax are not 
specially common, the subject has been well considered . In attempt- 
ing to ascertain the frequency of recurrent pneumothorax we found 
that little had been written concerning it. In Albutt’s System,^ 
Finlay says that “as a curiosity attention may be directed to recur- 
ring pneumothorax: these cases are accompanied by few symp- 
toms, nearly always recover, and may therefore be due to rupture 
of emphysematous bullse.” Neither in Osier’s Modern Medicine'^' 
nor in Nothnagel’s Encyclopedia of Practical Medicine^ is even 
mention made of this phase of the subject under the general head 
of “pneumothorax.” 

In 1888 Gabb^ reported a case which he had seen in one attack 

' Albutt and Rollcston, 1909, v, 575. ^ AValter R. James, iii, SGS. 

’ O. Roscnbach, Pneumotborax, p. 972. 

* Recurrent Pneumothorax, British Med. Jour., 1888, ii, 178. 
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of pneumothorax. The patient, a female, had had three preceding 
attacks and had been under, the care of Dr. Byrom Bramwell and 
his father. Her age at the time of the first attack, fourteen ye.ys 
previous, was fort 3 '--two. She had also had bronchitis and pleurisy 
of the right side in addition to the attacks of pneumothorax. In 
tliis case the pneumothorax had appeared on the same side eacli 
time. In the first attack air filled the entire right pleural cavity, 
])ut in the second the pneumothorax was localized and limited. Dr. 
Bramwell had been unable to find any evidence of tuberculosis, but 
stated that the family history was bad. One sister had a well- 
marked phthisis at the time of the patient’s first pneumothorax. 
Byrom Bramwell advanced the theory that the first attack was due 
to the pulling upon an adhesion at the right apex during violent 
effort, so rupturing the lung. As the air was absorbed a friction 
rub appeared. Three of the attacks were on the same sidb. The 
location of one is not stated. 

In 1892 Vitvitski® saw a young man, tailor by occupation, who 
complained of shortness of breath, cough, and general weakness. 
The family history was unimportant, except that his father died 
at the age of fort}'’ years of tuberculosis. A year preceding this 
illness the patient had noted cough and pain in the chest. His 
pains were temporary at first, but his health soon became so much 
impaired that he had to give up his occupation. At one time there 
appeared very suddenly dyspnea, with considerable pain in the 
left chest. This shortness of breath, however, passed in a few 
days. Two months previous to his admission to the hospital he 
began to have diarrhea and vomiting after taking food. Physical 
examination showed that he had a left-sided pneumothorax with 
cavit}'’ formation on the right side, well-marked signs of general 
pulmonary tuberculosis, and tuberculosis of the kidney. He died 
eight days after admission to the hospital, and the clinical findings 
were confirmed by the autopsy. Examination of the left chest 
showed not only a pneumothorax but a scar in. the ]>leura, the size 
of a lentil evidently the location of the pcrforatioir of the ])receding 
])neumothorax. 

In 1898 Finny''’ recounted the history of a young man whom he had 
observed in two different attacks. His age at tlie time of his first 
admi.ssion to the hospital in 1897 was eighteen. The pneumothorax 
^yas on the left side. He was discharged from the hospital about 
five weeks later. During the absorption of air, dry pleurisy ap- 
peared. Two weeks after his discharge he reappeared at the hos- 
pital, with return of the signs and symptoms on the same side. 
There is no record of subsequent observation. It is of intere.st to 
note that no family history of tuberculosis was obtained. 

A Case of Recurring Unilateral Pncumotliornx, Vracli, St. Pefor.«l)iirg, ]S94, xv, 
OfiO. ' ’ 

‘ Diiblin .Tour. Med. Sci., 1S9S, cv, 273. 
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In 1907 Sale^ reported a remarkable case wliieli liad come under 
Ins ol^servation. The patient, a young woman, aged twenty-two 
3 '^ears, liad had eleven attacks of pneumothorax. In her case there 
was no history of familial tuberculosis. The first attack was pre- 
ceded by a period of coughing and, spitting of blood. There had b een 
no fluid in the chest at any time. He did not consider that a tuber- 
culosis infection was the causative factor. 

In 1908 Hamilton® reported the subsequent course of 4 cases of 
pneumothorax whose histories had been given in a previous article. 
One of these cases had two attacks of pneumothorax, both on the 
right side. Ten years after the last attack the patient was in good 
health and had had no recurrence of the condition. There was 
nothing in this case which Hamilton considered indicative of a 
tubercle infection. He was under observation eleven years. 

The following case came under my observation: J. H., un- 
married male, aged twenty-three years. To my personal knowl- 
edge he had been in excellent health since childliood. In the family 
history the only significant point was the fact that his only brother 
had suffered at one time, some years previously, from a tuberculous 
elbow. This had healed after immobilization. His father and only 
sister were in good health. His mother died of cardiac disease. He 
walked to my residence on February 13, 1912, complaining of 
severe pain in the right side. It appeared suddenly the same day 
while taking his morning bath. He had been in the enjoyment of 
his usual good health. Temperature 98° F., pulse 80, respiration 20. 
There was no evident dyspnea. Physical examination at once 
showed that the left side of the chest was distinctly more volumin- 
ous than the right. The supraclavicular space and the intercostal 
spaces on this side were filled but and the intercostal depressions 
were not visible. Re.spiratory movement was slight on both sides. 
On the affected side, tactile fremitus was absent, while the breath 
sounds were distant, high-pitched, of metallic quality, with inspira- 
tion and expiration- of about equal duration and intensity. The 
heart was pushed over to the right, the right border of dulness 
being 5 cm. to the right of the midsternal line and the left border 
being 8 cm. to the left of the same line in the fifth interspace. The 
point of maximum cardiac impulse was in the sixth interspace, 4 
cm. to the left of the midsternal line. 

Aside from the pain in the chest the patient felt perfectly well 
and wanted to be out. He did not seem to be ill. He was sent 
home and kept at rest, but would not remain in bed. February 
15 his general condition remained excellent. The white blood cells 
were 12,000 per c.mm. Examination of the chest showed that the 
left side was full and immobile. The lower border of the resonance 
was in the ninth interspace in the axillary line and in the eleventh 

^ Lancet, 1907, ii, 1572. 

' Spontaneous Pneumothorax, Montreal Med. Jour., 1908, xxxvii, 492. 
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interspace in the scapular line. I was unable to demonstrate the 
coin sound. 

On February 18 the patient developed a complicating follicular 
tonsillitis, in consequence of which the temperature rose to 101.4°. 
The chest showed decided change. Pulmonary resonance was 
demonstrated at the usual points. The heart had resumed practic- 
ally its normal position. The breath sounds were fairly well heard 
over the entire left chest except at the base posteriorly. A distinct 
friction rub was heard in the lower portion of the axilla and below 
the heart when the patient was in the reclining posture. On 
February 21 (eight days after onset) the physical signs had largely 
disappeared. The friction rub in the axilla was less and the breath 
sounds were not so distinct. The patient resumed his usual duties 
as a surveyor in about three weeks after the onset of the pneumo- 
thorax. Frequent examinations failed to show any deviation from 
normal. 

July 13, 1913, the patient consulted me again, complaining as 
before of pain in the chest. This had come on suddenly. The left 
chest looked much fuller than the right, but it moved well on respir- 
ation, and this time the heart was not displaced. Over the entire 
left chest the percussion note was slightly tympanitic except at 
the left base posteriorly, where it was dull. Over the entire left 
chest the breath sounds were very distant, except over the base 
posteriorly, where they were absent. Tacticle fremitus was les- 
sened throughout; over the base it was absent. No adventitious 
sounds were heard. 

July 19 the patient reported that the pain was less. The physical 
findings, however, were about the same. 

July 24, Drs. W. C- Hill and G. F. Thomas made stereoscopic 
Roentgen-ray plates. They showed a pneumothorax on tlie left 
side with what was evidently a band of adhesions running between the 
right pleura and the pericardium. Shadows seen in the right chest 
were considered by Drs. Hill and Thomas to be caused by foci of 
healed tuberculosis. The patient was then reexamined very care- 
fully. On percussion the note over the apex of the right lung 
proved to be slightly shorter in duration and higher in pitch than 
normal. An expansion of 1.5 cm. was present at the apex. The 
breath sounds were normal except for slightly high pitch. Vocal 
and tacticle fremitus were normal throughout the right lung. No 
rales were heard anjmdiere. 

August 7, the twenty-fifth day after onset, the patient reported 
that he suffered practically no pain. Physical examination showed 
that the signs of pneumothorax had practically cleared up. Res- 
onance was the sjune on both sides and lireath sounds were trans- 
mitted as well on one side as the other, with the exception that over 
the right apex posteriorly, resonance was somewhat deadened. On 
expansion the right apex did not move as freely as the left. Sir.ee 
this time the patient has been examined frequently. 
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July 23, 1914, no deviation from normal could be detected any- 
where. His weight is and has been for some months at his normal 
maximum. He feels perfectly well, looks well, and is engaged daily 
in his occupation. 

August 18, 1914, Drs. Hill and Thomas again made a Roentgen- 
ray picture, which showed normal relations between pleura and 
lungs. The amount of presumed tuberculous involvement was 
the same as in the previous finding. 

In discussing this history my own conclusion is that a dormant 
tubercle infection explains the etiology. In favor of this view we 
have Roentgen-ray plates demonstrating the existence of appar- 
ently healed foci and the presence of slight though definite physical 
signs at one apex, together with a transitory, dry pleurisy. The band 
of adhesion running between the right pleura and the pericardium, 
as reported by the roentgenologist, is extremely interesting in eon- 
nection with the theory advanced by Byrom Bramwell in one 
case (Gabb).® One is forced to admit that the continued good 
health of the patient weighs heavily against this theory. It is quite 
possible, however, that the pneumothorax has served in this case, 
and perhaps in all the other reported cases but one, as a thera- 
peutic measure, and that its occurrence has tended to retard the 
flaring up of a slight tuberculous focus. 

In analyzing the reports, which comprise all that I ha^’■e been 
able to discover in the literature, we see that the accompanying 
history gives a total of six cases. Of this number four had onlj'’ two 
attacks (Vitvitski,“; Finny Hamilton^®), but of the three one 
was observed but a short time and one died. One case (Gabb)*® 
had four attacks and one had eleven. In some instances only a 
few months elapsed between the disappearance of air in the pleural 
sac and its reappearance, while occasionally one or two years inter- 
vened. 

It is of interest to note that in one case the time elapsing between 
the fir.st attack and the fourth was fourteen years, and that Sale’s^'* 
case had all of her eleven attacks in six years. 

We can find no positive evidence that more than one side was 
affected in any instance. It is stated by Gabb*® that the right 
side was the seat of the trouble three times. The location of one 
seizure is not noted. Finny,'® Vitvitski,'’' and Hamilton'® specify 
that the trouble made its second appearance on the same side. 
Sale'® states that three attacks were on the right side, but fails to 
note the location of eight. The fact must have some significance 
in considering the pathology, and does not bear out the theory 
advanced by certain vTiters that so-called idiopathic pneumo- 
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thorax is due to the rupture of emphysematous vesicles. If this 
were true the condition would be expected to affect the two sides 
impartially. 

One case only, the one which terminated fatally, presented 
undeniable signs of infection with tubercle. Another had a family 
history of tuberculosis, and had had bronchitis and pleurisy in the 
interval between two manifestations of pneumothorax. A third 
case gave a history of cough and bloody expectoration preceding 
her first pneumothorax. One case showed Roentgen-ray findings 
pointing to tubercle infection. In the remaining two cases there 
was no apparent valid reason for suspecting the presence of a latent 
tuberculosis. 

Conclusions regarding the etiology of recurrent pneumothorax 
would be out of place with so little data at hand. It is reasonable 
to suppose that it is the same as in cases of “ spontaneous” pneumo- 
thorax. The etiology of this condition has been quite thoroughly 
discussed, West-® making the point that tuberculosis is always 
the causative factor. This series of cases, with four showing definite 
or suggestive signs of tubercle infection, is not without interest. 


A CLASSIFICATION AND ANALYSIS OF CLINICAL TYPES OP 
SPLENOMEGALY ACCOMPANIED BY ANEMIAd 

By E. B. Krumbiiaar, M.D., 

OF PHILADELPHIA. 

(From the John Ilorr Musscr Department of Research Medicine, Univensity of 
Pennsylvania, Philadelphia, Pa.) 

Chronic splenomegaly, usually associated with anemia, is not 
an uncommon condition both in adults and children. Tlie forms 
without leukocytosis, more or less related to “splenic anemia,” 
it is my intention to consider here, omitting the types of enlarged 
spleen in which_ other features render differentiation easy (such as 
leukemia, pseiicloleukemia, polyc.ythemia, and those secondary 
to obstruction or infection, as in heart disease, typhoid, kala-azar, 
syphilis, and so forth). 

Splenic Anemia. The connection between chronie enlargement 
of the spleen and marked anemia without leukoc3i;osis, as denoted 
in the term “splenic anemia,” was first established forty-eight years 
ago by Gretzel,^ in Griesinger’s clinic, in Berlin. He described the 

.Samuel West, Pneumothorax. Lancet, 1S97, i, 1204. 

* Beitid part of an address read ixiforc the .Foinl Meotinp; of the Pediatric Societies, 
New York Academy of Medicine, November 5, 1914, 

= Ein Fall von Anemia Splenica Ijci Einem Kind, Bcrl. klin. Wocli., 1800, ii, 2’l2. 
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case of a child, ten months old, suffering from dysentery and severe 
anemia, with considerable enlargement of the spleen and lesser 
enlargement of the liver and lymph nodes. Examination of the 
blood showed that the proportion of white to red cells was not 
increased — ^that is, that it was not leukemia. Five years later 
H. C. Wood^ described a “splenic variety” of pseudoleukemia, 
with a report of a case with a greatly enlarged spleen, severe anemia, 
and without leukocytosis. It must be remembered that at this time 
not onl}'^ was pathological anatomy in its infancy, but also no 
exact methods existed for examining the condition of the blood. 
A term, therefore, like “ splenic anemia,” which a half century ago 
was a distinct advance in differentiating a new type of disease, 
but which now is known to include several distinct tj’pes, should 
now either be properly restricted or discarded entirely. By re- 
striction I mean limitation of the term to the earlier or precirrhotic 
stages of Banti’s disease, with which it is apparently identical. 
The fact that in most cases the etiology or pathogenesis of this 
group of diseases is not yet clearly understood is no more an argu- 
ment for continuing to group them under such loose terms as 
“splenic anemia” or “splenomegaly with anemia” than it would 
have been to group typhoid with typhus fever until the discovery 
of the Bacillus typhosus. Though much still remains to be learned 
in regard to them, and though probably even their present eponymic 
or cumbersome names are only temporary, nevertheless it has 
already become more profitable to deal with them as independent 
affections. The inconvenience resulting from the present use of the 
term “splenic anemia” is quickly demonstrated to anyone making 
a critical survey of the literature. Statistical summaries, including 
valuable detailed information, are thus frequently rendered useless 
when, on analysis, they are found to include several independent 
types. 

Recently evidence has been put forth to show that these con- 
ditions are perhaps related to other commoner diseases, such as 
pernicious anemia, various hemolytic anemias (Dibothriocephalus 
latus and uncinariasis), thrombosis of the portal vein or artery, 
and some splenic types of cirrhosis of the liver. It will be beyond 
my scope to more than indicate such relations. The better differ- 
entiated of these offsprings of splenic anemia are Banti’s disease, 
Gaucher’s disease (or large-celled splenomegaly), v. Jaksch’s 
pseudoleukemia infantum, the Hayem-Widal or acquired form of 
hemolytic jaundice with splenomegaly, and the Chauffard-Minkowski' 
or congenital or hereditary form of the same. I have indicated some 
of the differential points of these diseases in the following table: 


^ On the Relation of Leukocythemia and Pseudoleukemia, Amer. Jotjr. Med. 
Sci., 1871. Ixii, 373. 
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Gaucher’s Disease. Gaucher’s disease, or large-celled spleno- 
megaly, was probably the first variety to be differentiated on 
account of its peculiar anatomical picture. Although in reality 
possessing little in common with the other forms of splenic 
anemia, I will consider it in some detail on account of the 
similarity of the clinical picture and from the fact that it is 
still included by many writers under this heading. First de- 
scribed by Gaucher,^ in 1882, as a primitive epithelioma it 
was later shown not to possess the characters of malignancy. 
Bovaird® called it a simple hyperplasia and Brill and Mandlebaum® 
showed that it arose simultaneously from the endothelium of the 
spleen, lymph nodes, and bone-marrow. The characteristic large 
vesicular cells, with small eccentric nuclei, blocking the sinuses of 
the spleen and lymph nodes or crowded in the capsules of the liver 
lobules should make the diagnosis easy at autopsy. Careful analysis 
by the last-named authors, however, with rejection of falsely diag- 
nosed cases, has reduced the number of reported cases to fourteen. 
Since that time five apparently true cases have been reported by Knox 
and WahP and Hermann.® Brill and Mandlebaum’s excellent sum- 
mary reveals the following clinical picture : The disease begins insid- 
iously in infancy or childhood (usually before the thirteenth year) 
and pursues a chronic course (average of twenty years). As in some 
of the other varieties a history of similar trouble in the family is 
frequently elicited. No great disturbance in the health of the 
individual occurs until the disease has persisted for some time, 
when distinct anemia appears and, as in Banti’s disease, a definite 
tendency to submucous or subcuticular hemorrhages. These, 
however, are never fatal, and death usually occurs from an inter- 
current affection. The most prominent symptom is the progressive 
enlargement of the spleen, which may reach greater proportions 
than in any other disease, eventually filling most of the abdomen. 
The abdominal discomfort produced by the enlarged spleen may 
be the first indication of the disease. As in Banti’s disease the 
blood changes are not very characteristic. The anemia of chlorotic 
type is never very severe (average red blood corpuscles count of 
advanced cases being 3,700,000). A definite leukopenia is usually 
found, though the differential count remains unchanged. No 
enlargement of the superficial lymph nodes can be found, and 
jaundice and ascites are rarely present. Liver enlargement, succeed- 
ing that of the spleen, may eventually reach considerable proportions. 


De I'Epithelioma Primitif de la Rate, ThSse de Paris, 1S82. 

^ Primary Splenomegaly, Endothelial Hyperplasia of the Spleen, Amer. Jour. 
Med. Sci., 1900, cxx, 377. 

^ Large-cell .Splenomegaly (Gaucher's Disease), Axibr. Jour. Med. Sci., 1913, 
c.xlvi, S03. 

■ A Case of Primary Splenomegaly of the Gaucher Type, Med. Rec., 1914, Ixxxvi, 
COG. 

s A Case of Gaucher’s Disease, Med. Rec., 1914, Ixx.xvi, GOG. 
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A brownish discoloration of the skin has been noticed with a 
“peculiar yellowish wedge-shaped thickening of the conjunctiva;, 
commonly seen on both sides of the cornere.” In spite of the rather 
negative character of the symptoms the disease has been recognized 
three times during life, with confirmation of the diagnosis by 
histological examination.® 

Its etiology is still in doubt. Malignancy having been discarded, 
various theories of endogenous toxins, splenic enzjunes, or of in- 
fection have been offered, but supported by very little evidence. _ 

In regard to the bearing of experimental spleen work on this 
disease, but few facts exist to help us. Splenectomy has been tried 
in nine cases, with three deaths. This probably represents too 
high a mortality, but, on the other hand, a cure could hardly be 
expected, as the disease is known to exist independently in bone 
marrow and lymph nodes. The resistance of the red cells and 
number of skeined cells (as evidence of blood regeneration), as far 
as I can find, has not been studied, but in view of the absence of 
signs of increased hemolysis, one would not expect to find any 
noteworthy changes in such examinations. The red bone marrow, 
usually found at autopsy, on the other hand, would point to cfi'orts 
at regeneration. As the splenic tissue is largely replaced by the 
peculiar Gaucher type of cell, it may be that this stimulated marrow 
is equivalent to that found experimentally after splenectomy. 

•vSumming up; this disease, in spite of being frequently included 
among other forms of splenic anemia, has but little in common 
with them clinically, beyond the chronically enlarged spleen and 
anemia. Pathological examination should always admit its proper 
diagnosis to be made. 

In the past few months, under the title of “ an unknown disease 
picture,” Niemann^® has described a form much resembling Gaucher’s 
disease, but running an acute course, with fatal termination after 
fifteen months. The finding of similar large endothelial-like cells 
at autopsy make it probable that an acute form of this disease must 
also be recognized. 

Banti’s Disease. For the more common condition of Banti’s 
disease, or splenomegaly with hepatic cirrhosis, a brief summary will 
suffice to recall its general symptomatology.'" First described by 
Guido Banti” in 1891 the clinical picture presented at that time 
still holds. Usually occurring in young otherwise healthy adults, 
and running a chronic course, its symptomatology may be divided 
into three periods; in the first or pre-ascitic period, usually lasting 


» Wliile this jwper was in press, Bernstein has reported (Jour. Am, Med. Assoc., 
101ft, Ixiv, 1007) a fourth case diuenosed bj- clinical .symptoms, and confirmed before'- 
opemtion by splenic ininctiirc. 

'» Ein vmbckanntes Krankheitsbild, .labrb. f. Kindcrhcilk., It)!-!, kxxi.v, 1. 

” La SpIcnomcKalia con Cirrosi Epatica, Lo Spcriracntale, ISW, Sez. Biol., .xlviii. 
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several years, a gradually increasing weakness and pallor are noticed 
with digestive disturbances and abdominal pain, which may first 
call attention to the enlarged, smooth, hard spleen. A tendency 
to hemorrhages with a moderate anemia of chlorotic type is usually 
present, but may be postponed until the later stages. There is 
nothing specially characteristic in the anemia, the increase of 
urobilin being the only sign of increased blood destruction. The 
resistance of the red cells is unchanged; signs of a regenerating 
bone marrow (nucleated and reticulated red cells) are slight or 
absent. After splenectomy, however, such changes may be noted. In 
such a case that I have recently had occasion to examine the red 
cells showed the most marked increase in resistance that I have seen 
clinically (complete hemol 5 ''sis did not occur even at 0.25 per cent. 
NaCl). Though no nucleated reds were present in the circulation, 
reticulated forms were more numerous than before splenectomy. 
A slight leukopenia is characteristic. The second, or intermediate, 
stage lasts but a few months, is characterized by scanty, high- 
colored urine, containing an excess of urobilin; and by attacks of dys- 
pepsia and diarrhea, with slight increase in the size of the liver. 
The third stage is ushered in by the symptoms of cirrhosis, a 
recurrent, painless ascites, occasionally slight jaundice, shrunken 
liver, and increasing anemia and emaciation. After a few years 
an intercurrent infection or fatal hemorrhage terminates the scene. 
The first two of these periods are identical with the “ splenic anemia” 
of adults. It is hardly necessary to say that such a picture is subject 
to variation, and that in some cases these three periods cannot be 
distinguished. 

In spite of the great amount of work done on Banti’s disease in 
the past twenty years its pathogenesis is still undetermined. Except 
for a recent statement by Gibson*^ that he had found streptothrix 
in certain cases of enlarged spleen resembling Banti’s disease, its 
etiology is still unknown. Yates, Bunting, and Kristjanson^^ 
have found diphtheroid organisms in several cases of Banti’s disease, 
and consider the condition closely related to that of Plodgkin’s dis- 
ease. An apparently identical syndrome can be brought about by 
thrombosis of the portal or splenic vein (Edens,^'* Goldmann*'’), and 
similar clinical pictureshave followed' variousinfections, local trauma, 
etc. Hollins^'^has recently produceda similar condition in rabbits with 
injections of Bacillus coli. Banti, who first considered the enlarge- 


On Certain Causes of Splenomegaly and Banti’s Disease, Proc. Roy. Soc., 
1914, %di. Mod. Sect., 7. 

’’ The Etiology of Splenic Anemia or Banti’s Disease, Jour. Amer. Med. Assoc., 
1914, Ixiii, 2225. 

• Ueber Milzvonontliroinbosc, Pforladertlirombose und Bantischc Krankheit., 
Mittli. a. d. Grenzg. d. Mod. u. Chir., 1907, xvii, 59. 

Zur Kasuistik der Milzvenen u. Pfortaderthromboso, Deut. mod. Wocli., 191.3, 
xxxix, 1542. 

Primary .Splenomegaly or Splenic Anemia, Practitioner, 1915, xciv, 426. 
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mcnt of the spleen to be primary, later stated that the infectious 
agent was brought by the artery either as a direct toxin or as a 
substance which, from the pathological splenic metabolism, was 
changed into a splenotoxin. The theory has never been confirmed 
by facts. The unquestioned improvement, however, that results 
in many cases after splenectomy, proves that the altered spleen 
is at least an important pathogenetic factor. This is still further 
emphasized by Umber’s” interesting observation: during splen- 
ectomy for Banti’s disease in a boy, aged fifteen years, a small piece 
of the enlarged liver was excised for liistological examination and a 
distinct peripheral infiltration found. After the operation the 
liver quickly returned to normal size, a strong indication of the 
splenogenous origin of the hepatitis which, if undisturbed, would 
have progressed to the usual cirrhosis. In metabolic experiments 
on this patient. Umber found a nitrogen deficit that was changed 
to a nitrogen balance by splenectomy. This, however, has not been 
confirmed by later authorities. 

In the pathology of the disease there is nothing specially dis- 
tinctive. The enlarged spleen usually shows an increased amount 
of fibrous tissue in the capsule and reticulum known as "fibro- 
adenie” (that is, increased fibrous tissue, but retaining an adenoid 
appearance), and involving both pulp and follicles. The Malpighian 
follicles, especially in the later stages, are small and scarce; in the 
earlier stages they may be hjqierplastic and the “fibro-adenie” 
be absent. Macrophages, increased amount of pigment, and other 
evidences of increased blood destruction are usually found. The 
changes in the liver are those of an ordinary periportal cirrhosis. 

In summarizing, one might say that although the etiology of 
Banti’s disease is unknown, and may well be from several sources, 
evidence points to the close causative relationship of the spleen. 
One would not expect the removal of the largely fibrotic organ of 
the later stages to be attended with marked somatic changes, and it 
is precisely in the earlier stages of the disease in which splenectomy 
has proved most beneficial. 

Von Jaksch’s Disease. The anemia infantum pseudoleukemica 
of von Jakscli is in all probability not an independent con- 
dition, but represents an atypical response of the infantile hemo- 
poietic system to one of the primary diseases of the blood 
(leukemia, pernicious anemia, the secondary anemia of rickets, 
‘syphilis, or the formerly unrecognized t;yq)e.s of hemolytic jaun- 
dice). A high-grade anemia, with blood picture somewhat 
resembling pernicious anemia, appears in infants of one or 
two years. The smooth, hard spleen is conspicuously large, 
while the liver, in contrast to the liver of leukemia in childhood, is 
slightly enlarged. Benjamin has lately found rickets present in 

” Zur P.-ithologic der Bantischen Milz Krankhcit, Munch, mcd. Woch 1912 
ibe, 1473. ■' ’ 
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all of a series of such cases examined by him, and suggests the name 
“ Rachitische Megalosplenie.” That von Jaksch’s disease is being 
less and less regarded as a separate disease is shown by its gradual 
disappearance from the text-books. 

Hemolytic Jaundice. The acquired and congenital or familial 
types of hemolytic jaundice with splenomegaly (Haj'^em- Widal and 
Chaulfard-Minkowski) are frequently grouped by English and Amer- 
ican authors under such titles as hemol 3 dic jaundice (Thaj^er),!® 
chronic family jaundice (Tileston).^'-' As the two forms possess several 
rather important and characteristic differences, however, I have 
deemed it advisable to follow the continental custom and consider 
them as independent conditions. Search for their true etiologj'^ and 
pathogenesis is more apt to be stimulated under such an arrange- 
ment than if they are grouped together. Furthermore, Widal, 
Abrami and Brul6,“ experimenting with tolujdendiamin, have 
offered evidence that the two tj'^pes are of different origin, 

The.y have been so recently differentiated' that thej’’ can be 
best considered together in their historical development. Although 
Murchison,^^ Wilson,^^ ^nd others had previouslj'- described cases 
of chronic jaundice occurring in several members of a famil}" (in 
Murchison’s case splenomegaly is not mentioned), a more complete 
description by Hayem,^^ in 1898, was the first to establish an 
independent clinical condition. The clinical picture of the five cases 
analyzed by him was as follows: All five exliibited a chronic jaundice, 
with the presence of bile pigment in the blood serum, but not in the 
urine (i. e., acholuric icterus). The other signs of obstructive 
jaundice, such as itching, bradycardia, and cla 3 ’'-colored stools, 
were also lacking. A distinct anemia, the red-cell count var.ying 
from 1,000,000 to 3,000,000, was present in all. A^ery large, hard 
spleens were found in each case and slight enlargement of the liver 
was also noted. Exacerbations were frequent, in which the jaundice 
deepened and bile appeared in the urine. The importance of these 
exacerbations was emphasized bj" AA^idal, who termed them “ crises 
of deglobulization,” and considered them highlj’- characteristic 
of the acquired form. In severe cases the blood count maj'' drop 
below 1,000,000, and hemoglobin appear in the urine. In all five 
of Hayem’s cases the familj’' history was negative, and in three the 
jaundice was stated to have appeared first in adult life. 


Hemolytic Jaundice, Illinois Med. Jour., 1911, xix, 174. 

” Chronic Family Jaundice, Ameb. Joun. Med. Sci., 1910, cx.xxix, 847. 

-0 Pluralite d’Origine des Ict^res Hcmolytiques, Bull, et Mom. Soc. Med. des 
Hop. de Paris, 1907, xxiv, 1354. 

2* Case of Hereditary Jaundice and Gout, ‘’Diseases of Liver,” 1885, p. 481 
(3d ed.). 

" Some Cases Show-ing Hereditarj' Enlargement of the Spleen, Trans. Clin. Soc., 
London, 1890, xxiii, 1C2; ibid., 1893, xxvi, 163. 

Sur un Variete Particulifere d’Ictfere Chronique, Ictfere Infectieux Chroniquc 
Splenomegalique, Presse Med., 1898, i, 121; Nouvelle Contribution H I’Etude dc 
rictfere Infectieux Chronique Splenomegaliqyc, Bull, ct Mem. Soc. Mfid. des Hop. 
de Paris, 1908, xxv, 122. 
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Two years later Minkowsld^^ described a similar disease occurring 
in eight members of one family in three generations. This has 
subsequently proved to be commoner than the acquired form. In 
addition to the symptoms of Hayem’s cases an increased amount 
of urobilin was noted in the urine. Autopsy revealed no cirrhosis of 
the liver or obstruction of the bile passages. The spleen showed a 
diffuse hyperplasia and hyperemia. Pigment deposits were numer- 
ous in the kidneys and centres of the liver lobules. 

The next important contribution to the clinical picture of these 
diseases was made by Chauffard/^ who showed in the congenital 
type that the resistance of the red-blood cells to hypotonic salt 
solution was much diminished. This simple test, suggested in 
1903 by Ribierre,"“ has proved so useful in our experimental work 
that I take the liberty of describing it briefly; 

A series of twelve or more tubes containing 1 c.c. of different 
strengths of hypotonic salt solution are arranged varying from 0.25 
per cent, to 0.6 per cent, (or even stronger if diminished resistance 
is suspected). Into each one drop of whole blood is introduced 
and the tube gently shaken. If the drops have been of different 
size, occasionally slightly more blood may be added until the color 
is the same in all. After standing two hours at room temperature, 
in the stronger solutions in which no hemolysis has occurred, the 
unchanged corpuscles at the bottom of the tube will be overlaid 
with colorless salt solution. In the weakest solutions all corpuscles 
will have been hemolyzed, forming a transparent red solution. 
In the intermediate tubes can be noted at which strength hemolysis 
begins and at which it is complete. In normal cases, hemolysis 
begins at about 0.45 per cent, and is complete at 0.35 per cent. In 
a case of the familial type that I recently had occasion to examine, 
hemolysis began as high as 0.7 per cent, and was already complete 
at 0.475 per cent. Widal, Abrami and Brule showed that in some 
cases of the acquired form, with apparently normal resistance, 
fragility could be demonstrated if the cells were washed free of 
plasma. Later work, however, has shown that any change, when 
l)resent, is in the cells themselves. 

Increased number of microcytes and of reticulated red cells by 
methods of vital staining were found by Chauffard^’^ in the con- 
genital, or familial type, and their presence later confirmed also 
in the acquired type. In the case above mentioned I found about 
5 per cent, of the red cells reticulated as opposed to the normal of 

Ueber oincm Horeditiirisclien untcr dem Bild einos Chronischen Iktcrus mit 
i;rol)ilimirio, .Sidenomcgalic und Nicren Siderosis verluufende AlTecktion, VBrli. 
dcr Dent. Kong. f. inn. Med., 1900, .xviii, .310. 

-=• PathoRcnie do i’lctfirc Concenitale do radult, Soinaine M6d., 1907, x.xvii, 2.5; 
Le.s Icie-rcs Honiolytiriucs, Semaine M6d., 1908, .xxviii, .19; PaUiogcnio de I’latirc 
nemoiytiquc Congenitalc, Annalcs de Med., 191-1, i, 1. 

L’HpinnIyse e( la Mc.suro de la Resistance Cllobnlairo, These de Paris, 190.3. 

-■ Loc. fit. 
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less than 1 per cent. In some cases the figures have run as high as 20 
per cent. Although Chauffard used pyroninmethyl green stain and 
Widal, polychrome methylene .blue, we have obtained the best 
results with brilliant cresyl blue. A few drops of blood are dropped 
into a small test-tube containing a weak solution of the stain, with a 
little potassium oxalate to prevent rouleaux formation. After 
standing ten to fifteen minutes some of the sediment is pipetted off 
and a fresh cover-slip preparation made. The percentage of the 
reticulated to the non-reticulated forms is then estimated under 
oil immersion. If the reticulated cells are increased it is generally 
considered evidence of more active blood formation. 

Another diagnostic method, the auto-agglutination test, is advo- 
cated by Widal, Abrami and Brule.^* This test consists merely 
of mixing one drop of the patient’s washed red blood cells with ten 
drops of his own serum in a watch-glass. If positive, after some 
seconds, the mixture loses its homogeneous aspect, forms visible 
granules of agglomerated corpuscles on agitating, and finally, after 
several minutes, forms a distinct pellicle that sinlcs to the bottom 
and does not mix with the clear serum on shaking. They have 
found it always positive in the acquired form and always negative 
in the congenital or familial type. In the case I have previously 
mentioned this test proved negative. However, in Micheli’s^^ 
carefully studied case of the acquired type this test was also negative. 
Isohemolysins have occasionally been found in both types (Micheli;®“ 
Hopkins^O but are not supposed to possess any pathological sig- 
nificance. Although both types of hemolytic jaundice usually 
run a chronic course, Gaisbock®^ has shown that an acute malignant 
form may occur that is fatal in a few months. 

Therefore, the cardinal symptoms of these types of hemolytic 
jaundice with splenomegaly are found to be a chronic enlargement 
of the spleen, existing with an acholuric, non-obstructive jaundice, 
and anemia, frequently paroxysmal in character and varying in 
intensity. Increased blood destruction is indicated by increased 
urobilin in the urine, and various characteristic changes are found 
in the blood. The red cells show diminished resistance to hypotonic 
salt solution, increased number of reticulated cells with vital 
staining, and in the acquired form the phenomenon of auto-ag- 
glutination of the red corpuscles. The blood serum rarely contains 
auto- or isohemolysins. 

Auto-agglutination des Hematies, dans I’lot^re Hemolytique Acquis, Comp. 
Rendu. Soc. de Biol., 1908, Ixiv, 655; Les IctSres d’Origine Hemolytique, Arch. 
des_Mal. de Coeur, 1908, i, 193. 

Unmittelbare Efiekte der Splenektomie bei einer Fall von Erworbonem Hemo- 
lytischen Splcnomegaliscben Ikterus, Wien. klin. Woch., 1911, xxiv, 1269. 

Loc. cit. 

’•Two Instances of Chronic Family Jaundice, Ajmeh. Joun. Med. Sci., 1913, 
cxlvi, 726. 

” Beitriige zur Klinik hemolytischer Anamien mit herabgesetzter osmotisoher 
Erythrocyten Resistenz, Deut. Arch. f. klin. Med., 1913, cx, 413. 
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I have purposely postponed until now a consideration of the 
differentiation of the acquired and familial tyjies and their relation 
to other conditions, such as those suggested by Gilbert^^ and Banti.^‘ 
The fact that in the acquired group the disease is definitely ac- 
quired in adult life, whereas in the other there is a family history 
of the same trouble would not in itself be suflScient to warrant 
the formation of independent disease pictures. There are, however, 
other features which tend to differentiate their appearance more 
strongly. In the congenital form the subjects, as Chauffard puts 
it, “ are more icteric than sick.” Frequently they come for treat- 
ment for other conditions and consider the chronic jaundice as a 
family idiosyncrasy not interfering with perfect health. The 
acquired form, on the other hand, is usually ushered in with a 
definite attack of illness, the anemia becomes much more grave, 
sometimes as low as 1,000,000, and the patient is distinctly more 
anemic than jaundiced. In De Castello’s^^ case, that showed 
great improvement after splenectomy, the red-cell count had 
previously fallen to 800,000. 

In an analysis of 158 cases of hemolytic jaundice in which blood 
counts were available, I found 55 belonging to the acquired type 
and 103 to the congenital or familial type. Of these 103 only 23 
failed to give a positive family history, whereas of the 80 familial 
cases 35 developed after birth. The average red-cell count of the 
55 acquired cases was 2,032,000, the counts ranging from 510,000 
to 4,500,000. (Counts below 1,000,000 were recorded in 10 cases, 
below 2,000,000 in 27 cases, and over 4,000,000 in only 4 cases.) 
The average count of the 103, congenital and familial, was 3,340,000, 
the counts ranging from 1,800,000 to 5,700,000. (N. B. — One 

familial case reported by v. Krannhals^® showed 1,000,000 red cells 
in a single count, but as the hemoglobin was between 55 and 65 
per cent, the accuracy of the count is questionable. No counts 
were recorded below 1,000,000, 8 below 2,000,000, and 25 above 
4,000,000. The average of the familial cases w^as 3,281,000; of 
the congenital, 3,543,000.) These figures show that there is a 
much more marked anemia in the cases of the acquired type than 
in the familial. 

Widal and his pupils claim that the auto-agglutination test 
is only positive in the acquired form, and considers it important 
evidence that the two diseases have fundamentally different origins. 
I have already called attention to the differential importance of 


CholGmic I'amiliale. Bull. M6ni. Soc. M6d. das H6p. de Paris, 1907, xxiv, 1203. 
(N. B. — Tlus contains references to all of Gilbert’s work on this subject to date.) 

’'La Splenomcgalia Emolitica, Patologica, 1911, iii, 471; La .Splenomcgalia 
EmoUtica Ancmopoietica, Sperimentale, 1913, Ixvii, 323. 

« Discussion of Kahn’s case, Verhand. d. deut. Kong. f. inn. Med. (Wiesbaden), 
1013, xxXf 331* 

’* Ueber Congenitale Iktenis mit Kronischem Milztumor, Deut. .Irch. f klin 
Mod., 1004, Ixsxi. 59C. 
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Widal’s “crises of deglobulization,” although it must be admitted 
that marked fluctuations are present also in the familial type. 

Cases have been reported where a condition apparently identical 
with the acquired form under discussion has followed attacks of 
malaria, syphilis, and other infections, and further study will 
probably reveal that all cases of this type are due to more or less 
obscure intoxication. The signs of excessive blood destruction 
usually disappear from these cases when the underlying cause is 
successfully treated. The familial form, on the other hand, appears 
more as an inherited dystrophy of the hemopoietic system, render- 
ing the red-blood cells more easily destructible. On this basis 
Chauffard at first strongly advised against splenectomy in this 
type, but subsequent cases have shown such improvement after 
this treatment that it would seem as if the removal of this site of 
blood destruction was advisable, whether or not it is the primary 
seat of the trouble. After ICahn’s^^ and Roth’s^® successful splenec- 
tomies of the familial type the resistance of the red cells failed to 
return to normal. 

The congenital type, with .negative family history, grouped with 
the familial type by most authors, has less grounds for differen- 
tiation from the acquired form. The mere fact that the disease 
has already made its appearance at birth is of itself not of 
fundamental importance if there is no history of similar trouble 
in the family. I feel, therefore, that if the familial form (which, 
as a matter of fact, is usually, though not always, congenital) 
were opposed to the acquired form, the time of onset, as indicated 
by the term congenital, might well be disregarded. The possibility 
of an early acquisition of the disease is shown in the case reported 
by Beneck and Sabrazes.^® With a negative family history, a suck- 
ling acquired the disease apparently from her wet-nurse, who, 
together with her two children, had a chronic hemolytic jaundice! 
Certain authors consider the two types identical. Hynek,^“ for 
instance, bases his opinion on two cases observed by him, the 
mother acquiring the disease after childbirth, whereas with her 
child it appeared congenitally. Plehn^^ reports a case appearing 
congenitally in father and daughter, but not until the twenty-sixth 
year in the case of a son. Benjamin and Sluka''^ observed three 


Ueber Hemolytischer Icterus und Seine Behendlung durch Splenectomie, Verb, 
d. deut. Kong. f. inn. Med., 1913, xxx, 326. 

Ueber die Hemolytisclie Aniimie, Deut. Arch. klin. Med., 1912, cvi, 138; Der 
Angeborene Hemolytische Ikterus, Corresp. Schweiz. Aerzt., 1913, xliii, 689. 

Ictfere Hemolytique Chronique, Avec Splenomegalie, Gaz. Heb. Sci. Med. de 
Bordeaux, 1909, xxx, 409. 

Chronischer Ikterus mit Milztumor ohne Bilirubinurie, Casopis Lekaru, ceskych., 

1906, p. 1029. (Ref. Schmidt’s Jahrb., 1907, ccxciv, 160.) 

Familial Milz und Leber Vergrosserungcn mit Aniimie, und Gutartiger Verlau- 
fung, Deut. med. Woch., 1909, xxxv, 1749. 

^ Chronische Acholurische Icterus mit und ohne Milztumor, Berl. klin. AVoch., 

1907, xliv, 1005. 
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cases in one family, two appearing congenitally and one in adult 
life. Many of these could undoubtedly be harmonized if the time 
of onset was disregarded. 

In favor of the identity of the two types it must be admitted that 
a series of cases could be selected in which many grades between the 
two tjTies could be represented. It is obvious also that the familial 
type must at one time or another have originally been acquired. 
In such an event the difference in severity between the acquired 
and familial still holds. Thus both in Iloth’s-*^ and Bychorski’s’< 
cases the disease in the parent who acquired it was severe, while 
in the children who inherited it, it was of the usual mild type. _ Such 
facts, however, would not indicate a fundamental difference in the 
nature of the two diseases. 

In the small number of cases already accumulated, various 
atypicalities have been reported. Thus, Lommel’s^^ and Claus 
and Kalberlah’s^® cases of the familial type, and Mosse’s'*^ and 
Tixier’s^® cases of the acquired type failed to show any change in 
resistance of the red cells (either washed or of the whole blood), 
though other evidences of increased blood destruction were present. 
In a few cases also a similar acholuric jaundice with splenomegaly has 
existed together with polycythemia instead of anemia. A slightly 
different form has also been described by Chauffard and Vincent,'’* 
■Ihan den Bergh** and Roth,*’ in which homolysins are present in the 
blood, which, so to speak, occupies a midway position between hemo- 
lytic jaundice and paroxysmal hemoglobinuria "a frigore.” Gibert** 
and his pupils have published numerous reports since 1900 on similar 
conditions under the name of '‘cholemie familialc.” They have at 
least served to call attention to the fact that variations may be 
found in the amount of enlargement of the spleen and liver. It 
is questionable, however, if it is necessary, as they have frequently 
done, to consider each atypical form as a separate condition to be 
dignified with a separate name. As many of their cases were described 
before the various hematological methods above described had 
come into vogue, and are frequently reported in resume, it is difficult 

Lop. cit. 
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1909, xxix, 001. 

^0 Ictcre lleniolytiquc avoc Crises Hcmoglobinuriquc.s, FragilitO Globulairc. Rev 
do MM., 1011, xx.xi, 03. 

•'> Zur Frage des '■Icti;ro Hcmolysinique” (ChaufTard), Dcut. Arch. klin. Med. 
1913, ex. 77. 

-• Loc. cit. 
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to tell for sure whether or not they should be considered as belonging 
to the types under discussion. Their theory of hepatic origin, due to 
an infectious angiocholitis, was later abandoned by them in favor 
of Chauffard’s idea that the primary change was in the blood. 

All the symptoms of increased blood dbstruction may be present 
and yet icterus be absent. Thus, Chauft’ard describes a family 
in which the mother is a typical hemolytic icteric, while the eighteen- 
year-old son presents all the signs except the jaundice. 

When the anemia is grave the blood maj'’ present a picture 
indistinguishable from pernicious anemia (v. Stejskal).^ Chauffard 
considers that there is an icteric form of pernicious anemia which, 
when accompanied by diminished resistance and reticulated red 
cells, represents the least compensated form of hemolytic icterus. 
Widal and Weissenbach®^ have also reported a case of this type. 
In the usual Biermer type of pernicious anemia, icterus is absent 
and the resistance of the red cells increased. 

Banti®® has recently proposed the name hemolytic splenomegaly 
for a type of case which on analysis is indistinguishable from the 
acquired form of hemolytic jaundice. The two cases described by 
him (one an aplastic subvariety) both exhibit a chronic anemia, 
with long-standing splenomegaly, subicterus, diminished resistance 
of the red cells, increased number of reticulated cells, and uro- 
bilinuria. The beneficial effects of splenectomy, abolishing the 
anemia and changing the resistance to normal — in one case even 
changing an aplastic into a reacting bone marrow — lead him to 
ascribe a primary role in this disease to the spleen. It must be 
remembered, of course, that removal of the normal spleen indirectly 
causes an increase in resistance of the red cells. Banti claims 
never to have seen Widal’s crises of deglobulization in these patients, 
and emphasizes the presence of a relative lymphocytosis; but this 
would hardly indicate a different disease. As to the choice of name, 
Banti’s is open to the same objection as the other, namely, that 
splenomegaly may be absent in some cases (Le Gendre,®® Pick,®^ 
Gilbert,®® Benjamin and Sluka’s third case, and Marchiafava and 
Nazzari®®) just as jaundice is in others. A name indicating 
increased blood destruction, such as hemolytic hypersplenism, 
without including individual features, would be less open to 


Uber Hemolytisclien Icterus uud uber den Auftreten Hemolytischcn Y^'orgiinge 
bei diesem und bei Perniciose Aniimie, Wien. klin. Woch., 1909, xxii, C61. ■ 

Anfimie Pernicieuse Cryptogenetique avec Hemolysinii6mie et rragilit6 Globu- 
laire Alternante, Bull, et Mem. Soc. Med. H6p. de Paris, 1913, xxix, 250. 

^*La Splenomogalia Emolitica, Sperimcntalc, 1912, l.xvi, 91; La Splenomegalia 
Emolitica Anemopoietica, Sperimentale, 1913, Ixvii, 323. 

Deux observations d’IctSre Hemolytiquo Tun Congenit.ale I’un Acquis, Bull, 
et M6m. Soc. MCd. H6p. de Paris, 1909, xxvii, 112. 

Ueber hereditiirischcrn Ilcterus, YVien. klin. Woch., 1903, xvi, 493. 

“ Loo cit. 

Sugli Ittcri Emolitici, Bull. d. Realc Accad. di Roma, 1909, xxxv, 152. 
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objoctioB; but in tlic uicautiinc the uaiue sanctioned by usage 
is preferable. 

Pathogenesis. As I have already indicated in the discussion 
of the differentiation of the two types, an hepatic or luetic etiology 
has been largely discarded for the idiopathic pritnary types. There 
remain the two views, that the primary lesion is in the blood, a 
dystrophy of the red cells; or either primarily or indirectly in the 
spleen, an exaggerated hemolytic activity. AVidal and his school, 
the extreme supporters of the former view, consider that the con- 
genitally weak red-blood cells are destroyed in the circulation 
and their remains taken up by the spleen (causing a spodogenous 
tumor) and by the liver, kidney, and bone marrow (hence the 
excessive pigment found in these organs at autopsy). This view 
was supported by Vaquez,“ von Stejskal, Benjamin and Sluka, 
Aschenheim®^ and Weber and Dorner.®^ The chief objection to 
it is that it completely ignores the great improvement following 
splenectomy. A primary increased hemolytic activity of the 
spleen as the source of the malady was first proposed by Minkowski 
and supported by von Krannhals and Chauffard. Its latest ad- 
herent, Banti, as I have previously stated, considers that the 
pathological spleen not only is spodogenous, but actively destroys 
increased numbers of cells and prepares others for destruction. 
Though based on incorrect and inadequate experimental evidence, 
this attractive combination of the splenogenous and hemocataton- 
istic theories at present seems most plausible. Although it is not 
possible to demonstrate hemolysis by the normal spleen, we cannot 
exclude the possibility that that organ may in such diseased con- 
ditions, as Banti claims, take on increased hemolytic activity. 
Extracts from the spleens of Antonelli’s®® and Kahn's®'* cases, how- 
ever, failed to show any hemolytic activity. 

Whatever the source of the increased blood destruction may be, 
there results an increased amount of hemoglobin to be got rid of. 
The majority of authorities believe that it is changed by the liver 
into bile in excessive amounts, viscid and highly pigmented, which 
clog the bile capillaries, are resorbed into the blood, and thus 
cause a “ pleichromic icterus." Recent investigations by Whipple,®® 
however, show that bilirubin can be formed by the action of endo- 
thelium of bloodvessels entirely isolated from the hepatic circulation. 

'“Ictlire dironique acholurique avee splenomeg.alie, Bull. et. Mem. Soc. M6d. 
Hop. P.ar., 1907, xxiv, 11S4; Sur I’Anatomic Pathologique de L’Ictdrc Hemolytique, 
Arch, dcs Mai. de Coeur., 1908, i, 009. 

“ Ueber FamiliUren Hamolytischen Iktcrus, i^Iiinch. mcd. Woch., 1910, Ivii, 1282. 

Four Cases of Congenital Acholuric So-called Hemolytic Jaundice in One Family, 
Lancet, 1910, i, 227. Acquired Chronic Acholuric Jaundice, Ajicn. Jocr. Meu. 
Set., 1909, cx-xx^ii, 24. 

“ Intorno airEflctti della Splcnectomia su Ittcro Emolitica Acquisita con Anemia 
a Tipo Pemiciosa, Policlinico (Par. Mcd.), 1913, xx, 3. 

“ Loo cit. 

“ Icterus, Jour. Exq). Med., 1913, xvii, 012. 
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If this be true a hematogenous icterus in the narrower sense can be 
accepteO. That the jaundice is not due to gross obstruction is 
proved by the facts that such obstruction has never been found, 
that the stools are of normal color, and that the urine does not 
contain bilirubin. 

It is interesting to note that in Banti’s aplastic or anemopoietic 
case, splenectomy started the regenerating powers of the bone 
marrow as shown bj'’ the appearance of normoblasts in the circulating 
blood. This would indicate that with the spleen there was removed 
a toxin that had inhibited blood formation and would argue that 
the weakened red cells of hemolytic jaundice are due, not to hemo- 
catatonistic action of the spleen, but to an indirect injury to the 
bone marrow. 

Pathology. Of the comparatively few cases that have come to 
autopsy or splenectomy a study of the morbid anatomy has not 
been very productive. I have collected eight autopsies and seven 
splenectomies, with the results shown in table on opposite page. 

Therapeutics. Views as to the treatment of these conditions 
have changed fundamentally in the past few years. Following 
Vaquez and Giroux’s®*^ case, in which death ensued two days after 
splenectomy, came Chauffard’s dictum that hemolytic jaundice ' 
constituted a “Noli me tangere” for the surgeon. Various surgical 
attempts on the bile passages (Chauffard and Troisier;®^ Marchia- 
fava and Nazzari; Widal, Abrami and Brule); a-rays (Benjamin 
and Sluka) ; bone marrow feeding (Chauffard, Widal) ; cholagogues 
(Chauffard, Cavazza)®® all proved unavailing. Only with a long- 
continued course of iron diet did Widal find some improvement. 

On account of the antihemolytic properties of arsenic (Gunn and 
Feltham)®®, cholesterin (Chauffard and Grigaut,™ Parisot and ' 
Heully^^), and calcium chloride (Iscovesco^®), these drugs have 
been tried, in some cases with improvement, apparently due to 
increasing the resistance of the red cells. No .curative measure had 
been produced, however, when splenectomy was again tried in 
1911, with very different results. In that year Micheli removed 
the .spleen from a case of the acquired type, with the most striking 
improvement; the blood count -which had been between 980,000 
and 2,600,000 quickly rose to almost normal, the acholuric jaundice 
and urobiliburia disappeared, the fragility of the red cells was 
lessened, and the patient within a few months was apparent!}’’ 

Ictfere chronique acholurique avec Splenomogalie, Bull, et M6m. Soc. Mfid. 
Hop. do Paris, 1907, xxiv, 1184. 

Des Rapports de Certaines Anemics Splonomegaliques avcc L’lct^re Hemo- 
lytique Congenitale, Bull, et Mfim. Soc. Med. des Hop. do Paris, 1909, .xxvii, 293. 

^ Gli Itteri Emolitici-Milano, 1911. 

'5 The Antihemolytic Power of Arsenic, British Med. Jour., 1911, i, 134. 

Lo Taux de la cholesterinemie au cours des cardiopathies. Comp. Rend. Soc. 
Biol., 1911, Lx.x, 108. 

Le Traitement des Ictferes Hemolutiques, Semaine Med., 1913, x.xxiii, 8.5. 

Les Lipoides du Sang. La Cholesterine, Comp. Rend. Soc. Biol., 1908, Ixiv, 

404. Sec .also ibid., 1907, Ixiii, 744. 


Table II. — Pathology of He-molytic Jaundice. 
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Gandy, C., .md BruKj, M. Icfirc Hemolytique Congenit.ile Autopsie, Bull, et M<;m. Soc. Med. Hop. do Paris, 1909, x.wiii, ,309. 

■* Octtingcr, W. Sur un Cas d’Ictfire d'Orisine Hemolytiquc non Coiigenitalo, Bull, et Meni. Soc. Med. Hop. do Paris, 1908, x.xvi, .391. 
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cured. Similar beneficial results were obtained by Banti in his two 
cases of hemolj^tic splenomegaly, which I have taken to be identical 
with the acquired form of hemolytic jaundice. In the past two 
years splenectomy has been performed successfully in both acquired 
and familial types in cases reported by Antonelli, De Gastello, 
Kahn, Lankhout,'^^ Fiori^® and Eppinger.'^'f In no cases were there 
any bad results, and all showed a great improvement in symptoms, 
with specific evidence of lessened blood destruction. It is, of course, 
too early to know whether the improvement is but temporary or 
whether permanent cure has been effected,^® 

With such gratifying results and the analogous hyperthyroidism 
in mind, it is not surprising that the procedure should be applied 
to related conditions such as hypertrophic cirrhosis and perni- 
cious anemia. Eppinger'^® considers that the amount of hemolysis 
in a given case can be determined by the iodin count of the 
blood fat (normal 80 to 90) and the amount of urobilin in the 
feces (normal 0.12 to 0.15 gm. per day). He found both these 
increased not only in hemolytic jaundice, but also in pernicious 
anemia, hypertrophic cirrhosis, and catarrhal jaundice. As he and 
King had found experimentally that removal of the spleen caused 
a great drop in the iodin content, (i. e., lessened hemolysis), he 
proposed splenectomy in this type of case also. His latest theory 
of the pathogenesis of pernicious anemia is more fanciful. Having 
found thickened walls in the arterioles of the spleen, he assumes 
that the blood seeks the path of less resistance through Weiden- 
reich’s open capillaries into the pulp, where they are destroyed. 
Splenectomy therefore becomes equivalent to tying off a ruptured 
bloodvessel. This theory has not yet received widespread acceptance, 
Klemperer’s®® summary of ten cases shows that the operative risk 
in pernicious anemia is considerable, and if successfully passed, an 
improvement which is not fundamental is the most to be hoped for. 
It is noteworthy that he bases the procedure on the incorrect hypo- 
thesis that splenectomy normally causes an increase in the number 
of red cells, Huber,®^ De Gastello®® and Mosse have also found im- 


Hemolytische Splenomegalia, Nederl. Tijd. d. Geneesk., 1913, Ivii, 1153. 

Un caso di Splenomegalica Emolitica Trattata colla Splenectomia, Sporimentale, 
1913, Ixvii, 189, 

" Zur. Pathologie der Milzfunction, Berl. klin. Woch., 1913, 1, 1509 and 2409. 

Since the above vas written, the patient to whom I have previously referred has 
also successfully undergone splenectomy, with great improvement of clinical symp- 
toms and return of blood picture almost to normal. His case with metabolic studies 
before and after splenectomy will shortly be reported by Pearce, Pepper, and 
Goldschmidt. The results of splenectomy in hemolytic jaundice have very recently 
been collected by Elliott and Kanavel (Surg., Gyn. and Obstet., 1915, xxi, 21). Of 48 
cases splenectomized, 2 have died, and in the 46 “cures,” practically all symptoms 
of the disease have disappeared. 

Loc. cit. 


In welcher Krankheit Ivommt die operative Eiitfernung der Milz in Frage? 
Ther. d. Gegenwart, 1914, Iv, 1. 

Ueber die ‘Blut Veranderungen bir leterus Hemolyticus, Berl. klin. Wooli., 
1913, 1. C8l and 2179. 

Ueber den Einfluss der_Milzextirpation auf der Perniciqse Anamie, Deut. med. 
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provement after splenectomy in an Icteric type of pernicious anemia. 
It is interesting that in Huber’s case the blood cells from the splenic 
vein showed no decrease in resistance. As all three patients had 
icterus, urobilinuria, fragility of corpuscles, and splenomegaly 
it is probable that these cases really belong to the class of hemolytic 
jaundice. 

One might say in summarizing that splenectomy should be con- 
sidered in all those diseases where there is evidence of increased 
blood destruction and that in early Banti’s disease and hemolytic 
jaundice at least the results of splenectomy have been excellent. 
Ail such procedures, however, should be entered upon most 
conservatively as long as so much of tlie physiology of the spleen 
remains unknown. Though its removal is known to be compatible 
with life, it may yet prove to have such important detoxicating 
relations to infection or to digestion, that splenectomy should 
only be practised after most careful study and to relieve the most 
serious conditions.®^ 


CULTURAL AND VACCINE RESULTS IN A CASE OP HODGKIN'S' 

DISEASE. 

Bv Ralph R. Mellon, M.Sc., M.D., 

ASSISTANT PnOFESSOn OF PUYSICAL DIAGNOSIS AND DIRECTOn OF THE LABOHATORT 
OF CLINICAL PATHOLOGY, UNIVERSITY HOMOEIOPATHIC HOSPITAL, 

ANN ARBOR, MICHIGAN. 


In the number of the Archives of Internal Medicine, for August, 
1913, Bunting and Yates report six cases of Hodgkin’s disease, from 
the lymphatic glands of which they have isolated a diphtheroid 
organism considered by them as identical with the one described by 
Fraenkel and Much.* In 1900 the last-named authors w'ere able to 
extract Gram-positive, non-acid-fast, diphtheroid bacilli from the 
sediment of the lymph glands which had been previously treated 
with antiformin, to which preparation the organism was resistaht. 

Negri and Miermet- were the first to report successful cultivation 
of this organism, isolation of which was brought about on Bordet’s 
medium (blood-glycerin-potato-agar) . 

Billings and Rosenow^ have isolated the same organism from 
eighteen cases of Hodgkin’s disease, the glands of which were 


M Since the above ivas -WTillcn, mitnerons reports of splenectomy for pernicious 
anemia Iiave appeared. Tliougli the patient’s general condition ivas improved tem- 
porarily in many eases, in no case ha.« definite cure resulted, or the blood picture of 
pernicious anemia been fundamentally changed. 

‘ Zt.schr. f. llyg., 1010, xvii, ISO. 

■ Ccntralblatl f. Bak., 1013, Ixviii, 202. 

’ Jour. Amcr. Med. Assoc., December, 1913. 
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diagnosed microscopically. The majority of the cases show the 
glands to be of the endothelioid type described by Eeed and Long- 
cope. They report favorable vaccine results in some of the cases, 
practically all of vdiich were simultaneously treated with the 
Roentgen-ray. This agent, as is well knovm, often causes decrease 
in the size of the cervical- glands, but as a sequel to this treatment 
the thoracic and retroperitoneal nodes seem to develop faster. 

Since every case of this disease that reacts favorably or unfavor- 
ably to an autogenous vaccine is of value, I feel justified in report- 
ing this single case, eA’en though my vaccine results are distinctly 
unfavorable : 

The patient under consideration was a male, aged fifty-seven 
years. He had worked as a carpenter all his life. He was first 
seen May 8, 1915, and gave the following history: About one 
year ago he noticed a stiffness in the back of his neck which could 
never be made to disappear completely, and which was aggravated 
by slight chilling. Three months later he noticed a gland under 
tlie right tonsil somewhat enlarged, and accidentallj’- discovered two 
small kernels in the occipital region. In February, 1914, other 
glands appeared on the right side of the neck, with a beginning 
involvement in a similar location on the opposite side. They had 
all been of rapid growth, were painless, and were freely movable 
under the skin. The tonsils were not greatly enlarged, and no 
history of repeated tonsillitis or sore throat was obtainable. The 
Wassermann reaction, urinalysis, and von Pirquet test were nega- 
tive. The blood findings were as follows: reds, 4,900,000; whites, 
10,200; hemoglobin, 89 per cent. A differential count of 500 cells 
shows: polymorphonuclears and transitionals, 62 per cent.; lympho- 
cytes, 20 per cent.; large mononuclears, 14 per cent.; eosinophiles, 
4 per cent. ; no myelocytes or basophiles. No pathological changes 
in the red cells. 

JMay 8, 1914, a lymphatic gland, with capsule intact, was removed 
from the right submaxillary region under local anesthesia. This 
will be knovm as R I. It measured 2 x 3| cm., and had been grow- 
ing for about three months, attaining most of its size in the last 
month. 

On the left side the most recently involved gland was removed. 
It was located at the level of the cricoid cartilage under the sterno- 
mastoid. An incision was made in this muscle, and under moderate 
pressure from the forceps this gland, Avhich was decapsulated, 
accommodatingly popped up through the incision. Its size was 
1 X 2 cm. It was transferred directly to a tube of whole blood 
glucose agar. It will be Imovm as LI. There was also removed 
from the same location a circular node recently involved, and about 
6 mm. in diameter. It will be IcnovTi as L 11. 

A pathological examination of the glands showed the following 
changes: For the most part the histological architecture of the 
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gland was destroyed. There was marked Ijanplioid hyperplasia 
in addition to a striking lij^perplasia of the endothelial cells lining 
the lymph sinuses. A few multinucleated bizarre-shaped endothe- 
lioid giant cells ivere present, but no eosinophiles were observed. A 
diffuse sclerosis was just beginning. In some parts of tlie earlj'^ 
nodes the arrangement of the gland had not been disturbed, and 
tlie proliferation of the endothelial cells lining the sinuses gave the 
appearance of densely packed cords of cells. In other areas only 
the lymphoid hyperplasia was noticeable. 

Gland R I was washed in .sterile normal salt solution and trans- 
ferred to a sterile Petri dish. It was longitudinally incised and 
divided into three parts. The following disposition was made of 
the sections: A suitable portion was placed in formalin for patho- 
logical examination, the result of which has just been described. 
A second portion was placed in a sterile mortar and ground in 
sterile air. An emulsion was made in sterile normal salt solution 
and was planted on fifteen tubes of different kinds of media. The 
results of these cultural findings are not detailed in this article 
because they were the same in substance as were derived from the 
third portion of the gland, the results of which are detailed in the 
protocol. This portion was cut into small pieces and planted on 
several tubes of the following kinds of media: (1) 2 per cent, 
glucose agar, plus 10 per cent, beef serum; (2) 2 per cent, glucose 
bouillon plus 10 per cent, beef serum; (3) 2 per cent, glucose agar 
plus 5 per cent, whole human blood; (4) 2 per cent, glucose 
bouillon plus 10 per cent, ascitic fluid; (5) 2 per cent, glucose agar 
plus 5 per cent, whole human blood, about three weeks old. These 
media were incubated forty-eight hours before their use in these 
o.xpcriments. For the sake of convenience and brevity these dif- 
ferent varieties will be referred to as Media 1, Media 2, etc., in the 
protocols. 

An cx'amination of the protocols of the cultural results discloses 
several things of interest: The marked pleomorphism of the organ- 
isin has been mentioned by Bunting and Yates, and it is indeed one 
of its striking as well as its confusing features. Some of the diph- 
theroids are very large, these usually being club forms or ones 
heavily barred. Others arc short and thick, corrc.sponding to the 
solid type of the diphtheria bacillus. Under certain conditions 
the coccoid forms of varying size and .staining power are developed. 
Branching forms were noruucommon. Some have a long, terminal 
filament, usually wavy in character. This may branch, or it may 
give rise to a more or less complc.x network which when stained by 
Gram’s method is easily decolorized. jMany of the coccoids have 
shorter spicules or projections of this character, while the wavy, 
pale filaments may also be seen free in the smears, and which show 
the above-mentioned characteristics. All these forms usually dis- 
appear in the transplants. The filaments are interesting in rela- 
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tion to tlic supposed spiroclietes seen bj'' Proeseher and White'’ 
in Hodgkin’s glands, and thought by tliem to be tlic etiologieal 
factor in the disease. Tlieir observations liavc not been gencrall.y 
confirmed. These filaments may also throw light on the origin of 
the spirochetes of Vincent’s angina. They have never been culti- 
vated, and are supposed by Tunnicliffe® to be outgrovdhs of the fusi- 
form bacillus of this condition. They can usually be seen as thin, 
wavy filaments attached to one end of the bacillus in a well-stained 
preparation. 

There was considerable variation in the gross features of the 
cultures. On' blood-agar the gro'wth began, as a rule, in the water 
of condensation. It grew slowly on the slant, appearing for the 
most part as a moist dewdrop formation, thus resembling the 
Streptococcus pyogenes. Later it turned a light gray color and 
grew more luxuriantly. It had a decided preference for a moist 
surface. It would lie dormant for some time on the surface of a 
dry medium, but would grow readily when a little distilled water 
or sterile salt solution was added to the medium. Not infrequently 
the individual transplanted colonies would become opaque with 
unequal intensity, giving the colony a stippled appearance. On 
beef seriun and plain glucose agar the grovfi;h was slow and sparse, 
but became more luxuriant with frequent transplants. The cul- 
tures gradually became cl'Lromogenic, producing first a yellow 
and later an orange or pinlc pigment. One culture transplanted 
May 26, 1914, in gelatin was viable December 1, having developed 
an orange pigment. The bacillus was decidedly aerobic, spreading 
arborescently over the surface of the gelatin in sunflower fashion, 
while the beaded growth along the stab had not perceptibly pro- 
gressed. The viability was best preserved on gelatin. 

Bouillon was diffusely clouded during the first few hours of 
growth, but soon cleared up, giving rise to a moderate quantity 
of fine granular sediment, collecting along the sides and on the 
bottom of the tube. When beef serum was added to the glucose 
bouillon the tendency for the organisms to clump was quite notice- 
able. 

Neither glucose nor lactose was fermented, nor was a trace of 
acid produced even when using such a delicate indicator as 
Andrade’s reagent® (decolorized acid-fuchsin). 

The organism was resistant to antiformin and was non-acid fast. 
It stained faintly in Loeffler’s, but easily with gentian violet and 
carboffuchsin. The best differentiation -R^as brought about by the 
method of Gram, to which it reacted strongly under favorable 
conditions. But any change of environment had a remarkable 
effect on its power to retain this stain. 

* Munch, med. "Wchnschr., 1907, liv, 1868; Jour. Amer. Med. Assoc., 1907, xlix, 
1115. 

® Jour, of Infect. Dis., 1906, iii. 

* Annual Report United States Marine Hospital Service, 1895, p. 385. 
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In general it can be paid that the growth on old lilood agar and 
on dry media caused a large number of the organisms to be decolor- 
ized. In the eondensation water of cultures a week old such changes 
could easily be seen. In some cultures all grades of reaction to 
this stain might be seen; in others, the entire culture was finally 
decolorized. Prolonged grovi:h on the simple media was also favor- 
able for the retention of this stain. However, when the coccoid 
bodies were developed by any of tliese processes they were much 
more constant in their positive reaction to the Gram stain than 
were the bacilli. The reasons for these deductions can be seen by 
consulting the protocol. 

May 15, 1914. L I. 

hlay 14, 1914. Transplant 2. 

jMay 21, 1914. Transplant 11. 

May 15, 1914. L I, both slant and water of condensation. 

May 15, 1914. Transplant 19, L I. 

May 16, 1914. Transplant 26, L 1. 

May 13, 1914. Transplant 8, L II. 

May 22, 1914. Transplant 31, L I, condensation water. 

Another point of interest toward which attention was directed, 
lay in determining whether the cocci or coccoid forms were derived 
from the bacilli or represented a separate bacterium. By first 
shaking up the organisms with sand, and then plating them out 
by the dilution streak method, isolated colonies containing no 
coccoids were found. When transplanted under unfavorable condi- 
tions, an abundance of these forms appeared. (See plate cultures 
I, II, and III, under subcultures of gland LI.) In addition it will 
be seen that gland L I and L 11 contained none of these when the 
grovi;h first started. By following the examinations of the con- 
densation water of L I from day to day a progressive shortening 
of the organism was seen, until finally many of these anomalous 
forms appeared. One tube of gland L II which had contained no 
coccoids, ran along for several days without change, either macro- 
scopically or microscopically. Then from May 15 to May 16 the 
growth suddenly changed from a transparent dewdrop character, 
to a more luxuriant opaque formation, h'licroscopically, practi- 
cally nothing but coccoids were found. (See L 11, IMay 16.) Other 
reference to protocols bearing on this point are transplants No. 
3, May 12 and i\Iay 14; transplant No. 16 of May 14; transplants 
Nos. 14 and 15, of May IS. 

It seems probable that the coccoids represent involution forms 
of the bacillus, as they flourish under an unfavorable environ- 
ment. ^ If, for example, the organism grows on a medium which 
dela} s its appearance, or on a stale or dry medium, coccoids appear 
quickly.^ dhe age of the cultures also has a decided bearing, espe- 
cially if it be on one which degenerates rather rapidly, c. g., blood 
agar. (Under LI protocol, see description under date of May 13 
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and ]\Iay ]5 (Plate I). Transplant IT of May 21, 1914; transplant 
19 of May 15, 1914; transplant 25; transplant 35 tube (3) of L I, 
May IS, 1914; under L II see transplant 8, and under II 1 see tube 
number 5, May 15, 1914; transplant 9 of May 12, 1914. 

Attempts to have the coccoids develop in chains failed. (Trans- 
plants 40 and 41.) No true spore formation or motility was 
observed. Gelatin was not liquefied, but was the best medium 
among those I used to preserve the viability. Large involution 
spherical forms were present in old cultures of this medium, which 
were usually chromogenic. 

No attempt was made to enter into all the details of morphology, 
and the cultural and biochemical characteristics which go to deter- 
mine unequivocally the location of the organism in its proper place. 
Only those were entered into which would suffice reasonably for 
its identification as described by those who first isolated it. How- 
ever, the apparently rare filamentous forms and its chromogenic 
capacity were novel to me. 

Pathogenicity. May 18, 1914, a guinea-pig and' a rabbit were 
each injected with a salt suspension of 1 c.c. of the bacillus from 
the right gland into each thigh subcutaneously. A rabbit and a 
guinea-pig were also treated with 1 c.c. of the suspension from the 
left gland. This time the injection was made subcutaneously into 
the right thigh, and also intraperitoneally, 1 c.c. being given in 
each place. 

None of the animals showed symptoms, but the rabbit which 
received the injections in two locations soon lost the extreme 
vivacity which had characterized her heretofore. Progressive 
diminution in weight and strength occurred until October 20, 
1914, at 5 P.M., when the animal died in an extremely emaciated 
condition. (Original weight, 1940 grams; antemortem weight, 
860 grams.) No rise in temperature was observed at any time. 

Autopsy, October 20, at 6 p.m. Smears were made from all organs, 
but were negative. Parts of the lung, liver, heart, kidneys, spleen, 
and ovaries were placed in formalin and subjected later to a patho- 
logical examination, which was negative. Lymphatic involvement 
was also negative. Parts of the organs were planted on blood agar. 
Results were negative except Mth an ovary, which after five days 
yielded on the slant two small gray colonies, which proved to be 
diphtheroids of the same character morphologically as the ones 
injected. The condensation water surrounding the tissue was rich 
in the same organism. 

On transplants to blood agar the organism grew in light gray 
colonies after forty-eight hours. It was a strongly Gram-positive, 
non-acid-fast diphtheroid. It produced no acid on glucose and 
did not liquefy gelatin. It was decidedly pleomorphic, following 
the same general lines as its supposed antecedent, except that no 
coccoid forms have been observed up to this time. 
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Cultures of it have been injected daily into rabbits for a month, 
but so far the animals have shown no^ significant signs. Animal 
experiments with both organisms arc being continued. 

V.ivcciNE Tre.atment and Subsequent History. Vaccines were 
prepared from the bacilli of both glands and from the coccoid forms 
of the left gland cultures. The organism was grown forty-eight 
hours on glucose-agar, washed down in normal salt solution, fil- 
tered through glass-wool-cotton filter to remove clumps, heated 
to 56° for one hour, after which 0.1 formalin was added. Controlled 
for four days on blood agar. 

May 25, at 11 a.ai., five millions of the killed bacilli of gland 
L I were given subcutaneously into the left arm. No temperature; 
no local, focal, or constitutional reaction. 

May 28, ten million bacilli given in the same manner. Glands 
of right side given a mild Roentgen-ray treatment. No reaction of 
any sort. 

May 30. Some improvement. He turned his head more easily; 
all palpable glands receded slightly and the patient felt generally 
improved. 

May 31. At S a.m., fifteen millions of the dead organisms from 
L I were given. No reaction of any kind. No improvement in 
his condition. In fact, the glands in the cervical region were 
gradually enlarging and the axillary glands on the right side, and 
the inguinal glands on both sides were involved. A Roentgen-ray 
treatment given, but no improvement resulted. 

June S. A vaccine of 25,000,000 given subcutaneously. He 
returned home until July 13. During this time he received three 
doses of vaccine, the sizes of which were 50,000,000, 75,000,000, and 
85,000,000. He ivas not under my control at this time, but was 
treated by his home doctor. He reported no imjirovement from 
any of the vaccines. The dose of 85,000,000 produced a rise in 
temperature of 3°, which receded in forty-eight hours. The glands 
continued to enlarge. 

July 13. I administered a dose of 150,000,000. He had only 
a slight temperature rise, but his condition did not change. 

He did not return for further treatment, but went to Chicago 
some time later, where he was treated l)y Dr. E. C. Rosenow. 
From him I learned that an axillary gland had been removed a?)d 
a vaccine prejaired. I next heard from his home town that he died 
about September 1 . 

In this case I am unable to sec any good results whatever that 
can possibly he traced to his autogenous vaccine, although the 
dosage did not go above 150,000, 000. Excepting a few transi- 
tory improvements, which might he traced to the Roentgen-ray, 
his downward cour.se was a rapid and unintcrrn])tcd ojic from 
May 8 until July 1.3, and his demise six weeks later would .‘-ecm 
to conform to the previous ra])idity with which the disease pro- 



252 MELLON: VACCINE RESULTS IN HODGKIN’s DISEASE 


gressed.* I might add that the removal of the glands by surgical 
operation caused a rapid enlargement of the neighboring glands, 
I can only hope that my case was atypical and that the general run 
of the cases vdll yield to treatment. 


PROTOCOL OF CULTURAL RESULTS. 

Media No. 1 — ^Two per cent, glucose agar plus 10 per cent, beef 
serum. May 9, 1914: No growth. May 10, 1914. No growth. 
May 11, 1914: No growth. 

Media No. 2 — ^Two per cent, glucose bouillon plus 10 per cent, 
beef serum. May 9, 1914: No growth. May 10, 1914: The bouil- 
lon is diffusely clouded. Microscopically bacilli of varying size and 
shape are found, hlany solid and barred types, while a few have 
bipolar granules. A few coccoid forms are present. Stain well 
with Gram but faintly with Loeffler’s. May 11, 1914: A heavy 
white precipitate is deposited at the bottom of the tube, while the 
supernatant fluid is clear. No change microscopically. 

Media No. 3 — ^Two per cent, glucose agar plus 5 per cent, whole 
human blood. May 9, 1914: Negative. May 10, 1914: Negative. 
May 11, 1914: Negative. 

Media No. 4 — ^Two per cent, glucose, bouillon plus 10 per cent, 
ascitic fluid. May 9, 1914: Negative. May 10, 1914: Negative. 
May 11, 1914: Negative. 

Media No. 5 — ^Two per cent, glucose agar plus 5 per cent, whole 
human blood (three weeks old). May 9, 1914: Negative. May 
10, 1914: Negative. May 11, 1914: Negative. 


Left Gland LI. 

Media No. 1 — ^Two per cent, glucose agar plus 10 per cent, beef 
serum. May 9,' 1914: Negative. May 10, 1914: Negative. 
May 11, 1914: Negative. 

Media No. 3 — ^Two per cent, glucose agar plus 5 whole human 
blood. May 9, 1914: Negative. May 10, 1914: Negative. May 
11, 1914: Negative. 

Media No. 5 — ^Two per cent, glucose agar plus 5 per cent, whole 
human blood (three weeks old). May 9, 1914: Negative. May 10, 
1914: The cloudy fluid surrounding the piece of gland shows the 
same findings as occur in the bouillon from the right gland, except 
no coccoid forms are present. Gram-positive. May 11, 1914: 
Increase of turbidity in the condensation water. This was permitted 
to run over the slant of agar. See transplants 2, 10, 11, 19, 22, 23, 
25, 26, 31, 32, 33, 35, 40, 41, 42 under protocol of subcultures, L I. 
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Left Gland L II. 

Media No. 3-— Two per cent, glucose agar plus 5 per cent, whole 
human blood. May 9, 1914: Negative. May 10, 1914: Negative. 
May 11, 1914: Negative. 

Gland RI. 

Media No. 1— May 12, 1914: No grovi;h. May 13, 1914: 
Grovi;h appeared for first time. Many coccoid forms. Variation 
in reaction to Gram stain. May 14, 1914: No change. 

Media No. 2— May 12, 1914: Increase of growth. No change 
microscopically. See transplants 1, 3, 4, 6, 7, 9, 16, 17, and 29 
under Protocol of subcultures R I. May 13, 1914: No change. 
May 14, 1914: No change. 

Media No. Z — ^hlay 12, 1914: Negative. May 13, 1914: Nega- 
tive. May 14, 1914: First grovMi appears. Dewdrop formation. 
Diphtheroid and coccoid forms. Gram positive. 

Media No. 4 — ^IN'Iaj'’ 12, 1914: Negative. May 13, 1914: Nega- 
tive. May 14, 1914: Negative. 

Media No. 5 — ^May 12, 1914: First grovMi sliows fine barred 
and solid bacilli. Gram positive. May 13, 1914: Growth first 
occurred as Gram positive bacilli and coccoids. May 14, 1914: 
Many barred forms. 

Gla? 2 d L I. 

Media No. 1 — May 12, 1914: Negative. May 13, 1914; Nega- 
tive. Blay 14, 1914: Negative. 

Media No. 3 — Maj'’ 12, 1914: Tube 41 shows fine, slender, long 
bacilli and coccoid forms. All are Gram positive. May 13, 1914: 
The slant shows many coccoids. Marked pleomorphism. The 
condensation water shows bacilli, narrower and shorter, but main- 
taining the granulation. Sparcity of coccoids. May 14, 1914: No 
change. 

Media No. 5 — ^May 12, 1914: The slant shows a thin, grayish, 
slimy growth. Microscopically, diphtheroid bacteria of great 
diversity of size and shape. Clubs, dumb-bells, and grotesque 
forms. Practically all have one or more deep blue granules located 
at the dilated end of the bacillus. Metachromism. Loefiler’s stain 
negative, organisms are strongly Gram positive. May 13, 1914: 
Tube 2, L I. All coccoid bodies. Occur singly as diplococci, or 
in groups. Great diversity in staining power. This is first growth 
on Tube 2, LI. May 14, 1914: No grovMi as yet on slant. Turned 
condensation water over slant. 

Left Gland L II. 

Media Vo. 3— IMay 12, 1914: Negative. May 13, 1914: All 
bacilli as in Tube 1, LI. Dewdrop colonies on siant. Sec trans- 
plants S, 1.1, 14, 1.5, 2S, .30, .34, and .38. ISlay 14, 1914: No change. 
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Gland R I. . 

Media No. 1 — May 15, 1914: No change. May 16, 1914: All 
are Gram-positive coccoids. 

Media No. 2; — May 15, 1914: No change. May 16, 1914: No 
change. May 21, 1914: Most of the bacilli are Gram-negative. 
Some Gram-positive coccoids found. 

Media No. 3 — May 15, 1914: Many barred forms. Positive 
to Gram. May 16, 1914: No change. 

Media No. 4' — May 15, 1914: Negative. May 16, 1914: No 
growth occurred. 

Media No. 5 — May 15, 1914: No change. May 16, 1914: No 
change. 

Gland L 1. 

Media No. 1 — May 15, 1914: Negative. May 16, 1914; No 
groArth occurred. 

Media No. 3 — May 15, 1914: Condensation water shows many 
Gram-positive coccoids, and many Gram-negative diphtheroid 
bacilli. May 16, 1914: Condensation water of L I contained 
small Gram-positive, barred bacilli. 

Media No. 5— May 15, 1914: Fine dewdrop groAvth, just start- 
ing to turn gray. Stronglj’' Gram-positive cocci. May 16, 1914: 
No change, 

Gland L 11. 

Media No. 3 — May 15, 1914: Forms are shorter and more of 
the solid type, but still bacilli. May 16, 1914: All Gram-positive 
cocci. The slant is no longer of dewdrop appearance, but is light 
gray. 


PROTOCOL OF SUBCULTURES OF GLAND REMOVED FROM THE RIGHT 

CERVICAL REGION (r i). 

First generation of snbcnltnrcs. 

INlay 12, 1914 — Transplants 1 and 3 planted May 11. From 
]\Iedia No. 2 to fresh whole blood agar (hledia No. 3). Both tubes 
show some heavy gray colonics and some that look like dewdrops. 
The former are Gram-positive, slender, long bacilli with marked 
granulations. Only a few club forms. Barred type predominates 
if the media is a little old or dry. The dewdrop colonies show the 
same bacteria. 

May 17, 1914 — ^Transplants: 6 and 7 from Media No. 2 to Media 
No. 1. Shows a pure culture of very large bacilli with most intense 
barring. No coccoid forms present. Protoplasm is light blue, 
but the bars are intense blue. Transplant 29 is from the incubated 
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frlaiul in the Petri disli on wliicli colonics nppe.nred first ]\la.v 12. 
Planted on beet' serum bouillon. A precipitate formed in the bottom 
of the tui)e. Supernatant fluid clear. No clumping. Shows- 
Gram-positive coccoid forms. 

May 15, 1914— Tube 5. First appearance of growth May 12. 
Single colony growing from a piece of gland tissue. ^ Colony gray 
and has not spread laterally as much as in depth. jMicroscojhcally, 
short, fat Gram-positive bacilli of the solid type, as well as thinner 
curved Gram-negative filaments, which may or may not be bacteria. 


Second rjcncraflon of siihcnltnrcs. 

hlay 13, 1914 — ^Transplant 4 from dewdrop colonies of tran.splant 
1 to Media No. 2. Shows slender solid type bacilli. Gram-positive. 

i\Iay 1C), 1914 — Transplant 9 from dewdrop colonies of transplant 
1 to INfedia No. 5. Many coccoid forms mixed with slender bacilli. 
Variation in reaction to Gram stain. Some bacilli are greatly 
decolorized. 

hlay 14, 1914 — Transplant 16 from transplant .3 to Media No. 
5. Shows Gram-positive barred and coccoid forms. Transplant 
17 from transplant G to hlcdia No. 1. Shows same forms as trans- 
plant 6. Transplant IS from transplant 1 to Media No. 3. Dew- 
drop colonics. Microscopically, strongly Gram-positive, barred 
bacillus. 

Part of right gland in Petri dish incubated at 37°, hlay S. Small 
gray colonies ajipearcd May 12. Mostly they are Gram-negative 
cocci, although a few are Gram-jio.sitive. Some colonies are very 
fine, slender bacilli, with coccoid forms which are Gram-negative. 


Svhseqiieni cxaviinniwii of jnevions snhcvJhircs.. 

iMay 13, 1914 — Transplant 3. Still shows slender, long bacilli. 
Gray growth gradually becoming opaque. 

May 14, 1914 — Transplant 3 shows true coccoid forms, but little 
else. The individuals are quite large. There are many short, 
plump bacilli and some barred types. Compare description of 
same culture of jMay 12. 

i\Jay 14, 1914 — Transplant G. No change. All Gram-po.sitive. 

^la.v IG, 1914 — ^I’ransplant 6. Very few are Gram-po.sitivc. 
Mostly Gram-negative, barred forms. 

iNfay 13, 1914— -Transplant 1. Grovdh changed from dewdrop 
to gray, and colonies arc opaquely stipjdcd. 

May 21, 1914 — ^Tube 5, K I, transplanted to beef serum. Very 
.slow dc^-clopmcnt. I'usiform and barred types. Onlv moderately 
positive to Gram. 

May 21, 1914 Transplant 17. Largo, barred bacilli. Some 
positive and some negative to Gram. 
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First generation on different media. 

May 12, 1914 — ^Transplant 2 from condensation water of L I on 
Media No. 3 to Media No. 3. An apparently pure culture of a 
bacillus, uniform in size and shape, with many Gram-positive, 
barred forms. Transplant 10 from the condensation water of L I 
to beef serum. (Media No. 1.) Many barred forms and some 
coccoids. 

May 21, 1914 — Transplant 11 from L I, May 13, to old blood 
agar. All are cocci of varying sizes. Some Gram-positive and some 
Gram-negative. 

May 15, 1914 — Transplant 19 planted May 14, 1914, from slant 
of L I to Media No. 5. SIioavs a fine dewdrop grovi;h. Micro- 
scopically, shows coccoids, moderately Gram-positive. 

May 16, 1914 — Transplant 25 from agar slant L II on Media 
No. 3 to Media No. 1. Mainly small Gram-positive cocci, and a 
few bipolar bacilli. 

May 17, 1914 — Plate I. May 11, 1914, a dilution streak on 
Petri dish of Media No. 5 from condensation water of L I. No 
growth until plate was moistened, with salt solution. Then the 
individual colonies appeared along the streak. An examination 
of individual colonies shows Gram-positive and Gram-negative • 
diphtheroids in the same colony. 

May 18, 1914 — ^Plate III from condensation water of L I to 
Media No. 3, planted May 16. Same results as on Plate 1. 

May IS, 1914 — ^Transplant 35 from condensation water of L I, 
planted May 12, 1914 on Media No. 5. First growth. May 17, 1914. 
Nothing but Gram-positive coccoids. 

May 18, 1914 — ^Transplant 31. Entire gland L'l transplanted 
to Media No. 3 on May 16, 1914. Shows diphtheroids of remarkable 
diversity of form. They are strongly Gram-positive. Many drum- 
stick forms are present, the stems of which are projected into long 
tails which stain Gram-negative. Sometimes these whips or tails 
branch simply, but at other times the arborization is almost dendri- 
tic. These Gram-negative filaments are also free in the smear. 
They may' explain the apparent Gram-negative filaments or bac- 
teria found in the other cultures. The oval coccoids often have 
tails at both ends. Some are Gram-positive and others Gram- 
negative. They resemble early Leishmann-Donovan bodies. 
Transplant 35. From condensation water of L I, planted May 
12 on Media No. 5. Nothing but Gram-positive coccoids. 

Seeond generation on different media. 

May 16, 1914 — ^Transplant 26, from transplant 23 to Media 
No. 3. Diphtheroids and coccoids which show all grades of reaction 
to Gram stain. 
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May 18, 1914— Transplants 32 and 33 from transplant 26 on 
Media No. 3. About same forms as described under transplant 
31, excepting there are fewer coccoids and Gram-negative filaments. 

j\Iay IS, 1914— Transplant Plate II. Transferred a colony of 
diphtheroids from Plate I to a plate of Media No. 1. iMicroscopi- 
cally, they are all Gram-positive cocci of varying sizes. There are 
some bipolar bacilli, the bodies of which stain poorly with Gram. 

May 18, 1914 — ^Transplant No. 2, transplanted to Media No. 3 
from original colonies of Plate I which were cocci. Microscopically 
nothing but Gram-positive cocci. Transplant No. 10 is from Plate 
III into human serum bouillon. In eighteen hours, growdh shows 
cocci, but merely a suggestion of chain arrangement. Nothing 
definite. Transplant 41 from Plate III into beef serum bouillon. 
A very decided clumping of the cocci occurs. No suggestion of 
chain arrangement. 

Svbsequcnt examination of siibcnltnrcs L I. 

May 13, 1914 — Transplant 2. Slender, barred bacilli in the 
condensation water. No change. 

May 14, 1914 — Transplant 2. Great variation in the reaction 
to Gram-stain. Many bacteria are nearly decolorized. 

May 22, 1914 — Transplant 31. The slant shows many branching 
forms of diphtheroids. Gram-positive. The shapes are more 
regular in the condensation water, and do not hold the Gram-stain 
well. 

May 18, 1914 — L II, tube 3, planted May 8. First grovlh May 
15. Almost all Gram-positive cocci. Very few diphtheroids. 

Snhsequeni examinations of stihcuUnrcs L II. 

May 21, 1914 — II on Media No. 2. No change. All Gram- 
positive coceoids. 

PROTOCOL OF SUBCULTURE OF THE SECOND GLAND REMOVED FROM 
THE LEFT CERVICAL REGION (L II). 

First generation of different media. 

hlay 13, 1914— Transplant 8 from L II Media No. 3 to Media 
No. 1. Short plump forms with small amount of barring and 
granulation. They are not Gram-negative, but are greatly decolo- 
rized. 

iSIay 17, 1914 — ^Transplant 28 is from slant of gland L II into 
i\Icdia No, 2. ^ Precipitate in the l)ottom of the tube, while the 
supernatant fluid is clear. Shaking yields a finely granular cloud. 
Marked clumping tendency. Transplant 30 is ‘from L II slant 
into liuman scrum bouillon. Same findings as transplant 28. 
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INIay 18, 1914 — ^Transplant 34. L II planted on Media No. 1, 
May 15. Shows Gram-positive cocci. Transplant 38, from. tube 
2, gland L II which showed nothing but cocci on first examination. 
No change in this transplant. 

May 18, 1914 — ^Transplant 13, from transplant 28 to Media 
No. 1. All Gram-positive cocci. Transplant 14 and 15 are from 
transplant 28 to Media No. 5. Small Gram-positive coccoids. 
Some do not hold the stain well. 


THE DIAGNOSIS BETWEEN PRIMARY AND SECONDARY 
ACUTE CARDIAC PICTURES.^ 

By Robert N. Willson, hl.D., 

PHILADELPIUA. 


It is with a full appreciation of the intimacy of the confidence 
imposed upon the consultant, and of the restrictions limiting the 
ownership of clinical data acquired under the relations of profes- 
sional privilege and friendship, that I am venturing to sketch in 
barest outline four cases seen recently in conference with medical 
friends. 

The first was of a man who complained of intense dyspnea on 
the slightest exertion in bed, of substernal oppression, of palpita- 
tion, and of sharp precordial pain. The pulse Avas feeble, slightly 
irregular, and in rate 120. The temperature Avas subnormal. The 
cardiac symptoms had impressed his physician to the extent of 
leading him to minimize the fact that the patient Avas breathing 
little, if at all, Avith his left side, Avhich posteriorly shoAved unmis- 
takable evidence of a bronchopneumonia, from AAdiich in due course 
he died. 

The second patient Avas a young AA'oman Avhose pulse rate, AAdien 
I first saAv her, AA'as 130 and aboA'^e on the slightest exertion. Ea’-cu 
at rest it remained constantly about 110. She had been an excessive 
tea and coffee drinker, and had been in the habit of frequently 
using headache poAA'ders. She Avas of a highstrung, neurotic tem- 
perament, and the victim of long indoor hours, overAVorry, and 
Avork. AVhen sent to me for examination she could hardly AA'alk 
from the door to a chair. Palpitation and dyspnea Avere distressing, 
and AAmre eA'cn AA’orse AA'hen at rest in bed than AAdien exercising. 
Moderate numbness and pain at times extended doAAui the right 
arm. There AA'as no cough, no sputum, no hemoptysis. She had 
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been healthy until live weeks before. Her pliysieiaii concluded that 
her case was one of neurasthenia. This patient’s heart was found 
widely dilated to the- right, left, and upward; both jugulars were 
pulsating in systole, and over the entire precordia could be heard a 
rougli, short, systolic murmur. There was no edema. The lungs 
showed here and there a few subcrepitant rales due to congestion. 

The third ])aticnt was a young man who presented a series of 
clinical symptoms very similar to the preceding, except that he 
was large and robust of frame, whereas ])aticnt Xo. 2 was thin and 
frail, ilis dyspnea, palpitation, and general physical exhaustion 
had increased progressively during three months, until he himsell 
was alarmed. He had previously been strong and well. His jdiysi- 
cian, a woman, sent him to me for examination ]miinarily in order 
that sexual excesses might be determined or excluded as the basal 
factor in the case. The clinical picture was suggestive of myocardial 
incompetency. The physical examination did not dispel the likeli- 
hood of this supposition. But the boy’s own frank admission of 
excessive sex intercourse, as well as the favorable outcome of the 
case, left no other conclusion i)ossible than that the myocardium 
was and is normal and sound when ])crmitted to ]:)erform its func- 
tions under the influence of sane nervous stimuli in a body nourished 
by internal secretions which were being squandered in riotous 
waste. 

In the fourth and last ease I was asked to examine the heart 
with a view to the possibility of a septic myocarditis. The patient 
was suffering at the time from a su])purating knee-joint and fi large 
inguinal pus collection. His pulse was 1 10 to 120, liis temperature 
had just touched 105° F., he was coughing, and spitting mucus 
and bright red blood. On examination it was evident that his 
heart Avas widely dilated, with active venous ])ulsation in the neck, 
and marked arrhythmia. The cardiac action was angry, but there 
was no murmur present, ’i'ery striking, however, at the first glance 
were the immohility of the entire left chest as compared with the 
laboring right side, and the shower of suberepitant rales heard in 
the left axilla. There was undoubtedly present a septic congestion 
or (its later stage) a central broncho])neumonia, and the cardiac 
embarrassment Avas evidently to be attributed equally to it and to 
the causal toxemia. 

The study of the foregoing and similar cases has led me for my 
oAA’u benefit, as aa'oII as for the adAuintage of others Avho may be 
placed in similar conditions, to attempt to formulate a Avorking 
scheme for the discrimination bctA\-een ])rimary and secondary 
acute cardiac clinical syndromes. 

I shall iu)t consider at this time the relation betAveen the l)eart 
and the kidney, or between heart insufficiencies and sx^lerosis of 
the A-ascular system. These fields are too extensive and present 
the conditions of chronic rather than acute disease. ^loreoA'cr, 
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their discussion would finally lead us to no definite agreement. 
I shall dwell briefly on such acute cardiac pictures as apjiear in 
neurotic states, in gastro-intestinaJ toxemias, in the pneumonias, 
in tuberculosis, in hyperthyroidism, in drug intoxications, and other 
systemic embarrassments that tend to obscure the real causal factor 
and to over- or underemphasize the heart. 

At the close of a clinic a few days ago the question was asked, 
“How does it happen so often that the first signs of a pulnonary 
tuberculosis are heart or stomach symptoms?” This question graph- 
ically defines the aim and the limitations of this study. If we were 
to use slightly difierent words we might ask, “How often does the 
heart act as the spokesman for other organs; how can we make 
certain when it is speaking only for itself?” 

There will, no doubt, be as many methods of procedure as there 
are individual examiners. It may even be that the most thorough 
and successful of all will formulate no definite scheme. If so he 
deserves no credit for his talent other than as the possessor of an 
inheritance by divine right. He is fortunate, but he has not earned 
his success. However, there are not many of him. 

It is well to recognize the fact at the start that the discrimina- 
tion is not always easy, and now and again is exceedingly trying 
and difficult. There are hoo general conditions in which we may 
find ourselves put to the test, and two cardinal principles upon which 
it appears to me rational to base our procedure. The first of the 
general conditions is exemplified in a patient experiencing cardiac 
symptoms in the presence of (though not necessarily due to) organic 
muscular or valvular disease of the heart. The second may be noted 
in one suffering from a cardiac syndrome in the entire absence of a 
recognized antecedent lesion, and perhaps in the presence of a heart, 
normal heretofore, and still normal under ordinary circumstances. 

The first and by all odds the best method I could suggest would 
be a deliberate and complete ignoring of the heart in the preliminary 
physical examination and a studied effort to explain doubtful 
symptoms on other grounds than those of cardiac disease. Failing 
in this, and forced at length to consider the heart as the origo et 
fons mali, I would propose as the second step in the diagnosis a 
still further reluctance to attribute more of importance to the car- 
diac disease than is its due. Translated into other terms this means 
that we should continually remember the intimacy of the inter- 
relation between the heart and every other of the thoracic and 
abdominal viscera, also the brain, and the influence of this inter- 
relation upon the symptoms arising from these organs. 

The functional integrity of every organ depends first, if not last, 
upon the origination of a tiny stimulus in the cardiac sinus node, 
upon its transmission through the several conducting pathways, 
and upon the heart’s systolic output in suitable quantity of a 
nourishing blood supply. This being true, it will be easy for slight 
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and secondary cardiac cinliarrassincnts to announce tiiomselvcs in 
the language of either hungry or overfed heart-dependent organs. 
Standing on the tlircshold of a thoroughgoing reconstruction of the 
physiology of the heart and, consequently, of tlie ph 5 ^sical diag- 
nosis of cardiac disease, our task at once takes on a perplexing 
and tentative nature, and our doctrines must he correspondingly 
circumspect. 

Confusion will most often come from the respiratory side. Fast- 
ened securely to the lungs above and behind by the pulmonary 
vessels and the pericardial reflections, and still more firmly to the 
diaphragm below by its pericardial union with the wall of the infe- 
rior vena cava, the heart experiences every movement of the lungs, 
one or both, and, in pulmonary affections, suffers not only from too 
much, but from an unsuitable form of exercise. The lungs expand 
from the apex downward, and in their excursion carry the heart 
downward from its normal position. As soon as the great veins 
are put under traction their supply of blood to the auricles is inter- 
fered with and the equilibrium and mechanism of the cardiac 
cycle at once has to paj' toll. Tliis interference with the veno-auri- 
cular flow is a far more vital menace than any mere mechanical 
obstruction in the pulmonary tissue. There can exist no room 'for 
doubt that an excessive number of the 30,000 and more air vesicles 
may be put out of commission by overdistention, or by crowding 
with exudate, or by rupture, or by collapse due to pressure from 
fluid or other cause without. These arc, however, not the condi- 
tions that lead to serious acute mechanical disturbances. Very 
seldom do they, of themselves, cause fatality. The bacteremias 
and toxemias that cause these states are the vital factors threaten- 
ing the heart, not the consolidations and the congestions and the 
edemas and the transudates and exudates of fluid, as a rule. Be- 
cause of this fact both the myocardium and the gastric mucosa 
offer their early complaint in tuberculosis and pneumonia; and, 
for the same reason, not infrequently, the cardiac or the gastro- 
intestinal picture dominates the course of the pulmonary disease. 
A focus of bronchopneumonia no larger than the tip of the little 
finger may prove a vigorous enough centre for the spread of an 
infection that may express itself loudest, for the reasons given, in 
terms of cardiac distress. Tiie nerve and muscle cells and fibers 
of the myocardium are being attacked by the toxin, and the rapid 
and irregular respiratory movements are coincidently depriving 
tlie lieart of its supply of blood. Its complaint can be heard and 
felt tlirougliout the entire economy. 

Our first stop, tiicrefore, is directed toward the c.xclusion of 
primary pulmonary disease. 

^Yxt in order of the important causes of secondary cardiac dis- 
abilities will be the mischief-making due to gastro-intestinal toxins. 
These may arise from the decomposition of an oversupply of food 
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or make their appearance in the form of food end-products. Eusti.s- 
has suggested certain of the amino-acids, e.specially histamin, as 
influential in this direction. I liave no doubt lie is correct in his 
belief. But long before Eustis or any other medical writer recorded 
his observations the human individual, lay and medical, was 
experiencing, with full knowledge of the cause, the hypertension, 
tachycardia, palpitation, arrhythmia, and precordial pain as the 
result of an overindulgence in any and every kind of food, and, 
in the case of certain individuals, of the most sparing indulgence 
in certain non-protein articles of diet rated as uniformly beneficial. 
-I have had many an uncomfortable personal experience of this 
kind in the form of a toxemia, many of the expressions of which 
were purely cardiac and circulatory, resulting from the ingestion 
of an apple or an orange. An identical picture could and can be 
produced at any time by shell-fish or by an excess of any kind of 
food. 

Apppndicitis, acute or chronic, gastric disorders, duodenal ulcer, 
simple or tuberculous enteritis, the amebic infections, all spell 
toxemia and consequent myocardial involvement. Frequently 
there is added a mechanical factor in the form of tympanites to 
.stilt further embarrass the involved heart. Not infrequently also 
there appear acute renal or pulmonary contributions, which, in 
their turn, burden the heart as it runs the gauntlet of this vicious 
circle. I have more than once had referred to me a patient with 
a supposed cardiac disease, whose circulatory symptoms disappeared 
as soon as the gastro-intestinal tract and the dietary had been 
subjected to the appropriate hj-gienic regime. 

It is tempting to include the thyroid and pituitary disorders as 
well as the adrenal affection.s, and to indicate the prominence and 
frequency of the secondary reflections in the heart. The grave 
anemias, the onset of the acute infectious diseases, sepsis in any 
and all of its forms, may furnish pictures of an essentially cardiac 
hue. 

The point to be emphasized here is that a heart free from ante- 
cedent disease may protest so vigorously concerning its vicarious 
distress as to divert attention from the true etiology and from the 
seat of primary involvement. It may also invite treatment that 
will not onB" prove unavailing, but detrimental, because directed 
at an innocent, even though a noisy and complaining target. 

The second method of discrimination requires equal nicety of 
judgment, and precision, and thoroughness in the physical exami- 
nation — namely, the weighing of the influence of a loiown organic 
cardiac disease against the secondary symptoms due to incompe- 
tency of other organs. All insufficiencies of the lungs, liver, kidneys, 
or gastro-intestinal tract directly dependent upon cardiac disease 
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arc properly a part of tlic ])riinary cardiac picture, and should he 
included tlicrci)). But we must sharjily differentiate between the 
symptoms attributable to an ohl valvular lesion with its accompany- 
ing myocardial degeneration and those, for examjde, of an intcr- 
eurrent infectious pneumonia; we must distinguish between the 
syndromes of a rheumatic endocarditis and myocarditis and the 
cardiac symptoms of an intcrcurrcnt gonorrhea; and, finally, 
we must distribute the responsibility for sym]itoms in the not 
infrequent coincidence of a jicr.sistcnt influenzal pneumonitis or 
apical tubercailosis and “rheumatic” or .syphilitic organic cardiac 
disease. The foregoing constitute practical illustrations of the diffi- 
culty, as well as the intense interest, involved in the study of the 
heart in its many relations, primary and secondary. 

It will be of advantage to remember that tachycardia, arrhy- 
thmia, cough, blootl-spilting, and even the physical signs of acute 
dilatation may result from jmlmonary or gastro-inte.stinal disease 
in the comjilete ab.scnce of primary cardiac disease. Demonstrable 
e.xtension of the right, left, and ujiper cardiac- boundaries, an extended 
prccordial impulse, a muffling of the cardiac sounds, edema of the 
extremities and of the genitalia, and of the serous cavities, extreme 
degrees of cyanosis, precorditil aching and ()])pression (as contrasted 
with sharp pain), and a markedly low .systolic blood-prc.ssure, all 
point to primary cardiac incompetency, both in the presence and 
absence of contributory symiitoms originating in other organs. 
A high degree of arteriosclerosis in ehihl or adult speaks, a priori, 
for an incompetent heart muscle of long standing. In the child 
it usually also represents a systemic hereditary syphilis. Such a 
j)apcr as this might be extended indefinitely. Its value or useless- 
nc.ss will depend upon its succe.ss in iml)uing the hearer or reader 
with the need of humble, ])ainstaking care rather than haste in the 
final determination of the causal factor. Brilliancy, after all, 
should Ido only lightning thoroughness. 

Careful history-taking is an absolute essential which merits more 
serious comment than is permitted by the time in hand. The 
study of the blood-pressure, especially with respect to excessive 
pulse-pressure or cardiac overload, will often enable one to avoid 
the error of misinterpreting an organic myocardial disease. An 
insistence upon the opportunity of eating at table with the patient, 
and keeping him or her under direct obser\^ation during several 
meals, will occasionally furnish the final clue, uniting and correlating 
the obscure train of evidently toxemic cardiac complaints. 

A blood culture even in an incipient tuberculosis^ will often 
afford valuable evidence of the activating factor in a disturbing 
cardiac syndrome. 

I have said enough to attract attention to the importance not 


= Lopatin, Russky Vratch, June C, 1914 . 
lated gave a positive tuberculosis test. 


Nine out of sixteen guinea-pigs inocu- 
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only of the ever-increasing number of instances of cardiac and car- 
diovascular disease, but equally to the vital necessity of separating 
the physical signs and symptoms that are not primarily due to 
cardiac disease from those that are. 

We must, by every rational endeavor, avoid laying upon the heart 
an etiological overload in the form of secondary symptoms. 


THE CAUSES OF BACKWARD DISPLACEMENT OF THE UTERUS. 

By Philip F. WilliaiMS, M.D., 

INSTRUCTOR IN OBSTETRICS, UNIVERSITY OP PENNSYLVANIA, ASSISTANT GYNECOLO- 
GIST TO THE PRESBYTERIAN HOSPITAL, PHILADELPHIA. 

The varied symptom-complex of real or fancied injuries sustained 
by a railroad, trolley, or traffic accident often presents some refer- 
ence to the condition of the pelvic organs, and in an examination 
of the pelvis in an attempt to locate the seat of the trouble a retro- 
displaced uterus may be found. That such a condition may occur 
through an accident seems firmly fixed in the public mind, and even 
among the profession the idea that sudden or acute retrodisplace- 
ment of the uterus can occur through falls, straining or similar 
injuries apparently finds credence. So by the patient, and not 
infrequently by the medical attendant, the newly discovered retro- 
displacement is held as the cause of the backaches, headaches, and 
other manifestations of the nervous breakdown or neurasthenia 
which often follows such an accident. AYith the idea of such an 
etiological factor for the condition, legal action to recover damages 
is instituted against some common carrier, railroad, or trolley line 
on which at a previous time the patient may have been thronui 
from her seat or suffered a fall from derailment or other mishap. 

The question arises as to whether such a condition as acute 
retrodisplacement of the uterus may be produced by a sudden fall, 
strain, or injury. A reference to the standard text-books on 'dis- 
eases of women shows that while such a cause is not considered by 
some authors, it is mentioned by others simply to deny their 
belief in it, and where it is classed as a possible factor, it must be 
regarded as occurring only in extremely rare instances. As a rule, 
simple retrodisplacement of the uterus per se seldom if ever causes 
symptoms for which medical relief is sought, the accompanjdng 
pathology in most cases being responsible for the subjective symp- 
toms. It is possible that a partially retroverted uterus or a uterus 
already in retroversion might by some sudden increase in pressure 
of the abdominal contents, as by straining or violent injury, be 
forced down in the pelvic cavity. In such an instance the sudden 
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ligamentory strain niiglit cause iinraediatc pelvic pain. But in 
many cases tlie pain referred to the pelvis is of muscular origin, and 
has nothing whatever to do with a displaced uterus. The patient 
previously ignorant of this condition may have noticed no symptoms 
resulting therefrom, hut her attention will remain focussed upon it 
long after the real eilccts of the injury liavc passed away. It would 
seem that under conditions of normal tonicity the supporting liga- 
ments of the uterus, accustomed to the actively physical life of the 
average woman, would hardly jicrmit overstretching enough to allow 
a complete retrodisplacement of the uterus to occur. 

There are many factors which influence the production of dis- 
placements of the uterus. The one most frequently noted is child- 
birth, with the acconqianying trauma to the pelvic floor and pelvic 
diaphragm, the early rising after labor, with a subinvoluted uterus 
illy supported by the imperfectly restored ligaments, or on the other 
hand, the long dorsal decubitus favoring by gravity the backward 
displacement of the heavy uterus. Premature interruption of preg- 
nancy, abortions, and miscarriages, so lightly considered by many 
as to the after-care, predispose in the same manner as labor at 
term. So in an}" claim as to the production of a retrodisplacement 
of the uterus through injury, the nature of any previous pregnancies, 
their mode of termination, and the attention received in the puer- 
perium would be information of the highest importance. 

So, too, any previous disease of the pelvis, infections, or tumors 
of the adnexa, and jielvic peritoneum with their resulting adhesions, 
changes in tone or structure of the supporting ligaments, the possi- 
bility of a metritis through contiguity, and a consequent weakening 
of the uterine structure through relaxation or atrophy, and tumors 
of the body of the uterus, may all cause rctrodisplacements passing 
unnoticed for many months, and whose occurrence in the history of 
a claimant must be noted. 

Congenital displacements often cause no symptoms until perhaps 
at puberty, when with the onset of menstruation various abnormal 
phenomena may occur. Or this function may be established nor- 
mally and, after marriage, sterility often occasioned by the con- 
genital retrodisplacement with its aecompanying defects, acute 
anteflexion, shortening of the vaginal walls, and elongated and 
stenosed infantile cervix may lead to the first recognition of its 
presence. But if just previously to or about the time medical 
attention was required the patient sufl’ered an accident resulting 
in a severe jar to the body or a fall, it will receive considerable 
attention as to the part it may have played in being responsible for 
the symptoms noted. 

In order to ascertain to what extent a history of trauma in one 
form or other occurs in the average case of displaced uterus, I have, 
through the courtesy of Dr. B. C. Hirst, examined the Instories 
of 529 cases of this condition occurring in his private practice. A 
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number of these cases, referred for pelvic examination as an aid in 
explanation of some obscure medical condition, represent accident- 
ally discovered cases of sjnnptomless retroposition. Childbirth 
at term, associated or not, with miscarriage, explains clearly the 
etiology of a group of 304 cases. In a similar way we can ascribe 
a previous miscarriage or miscarriages as causing the condition in 
a second group of 33 cases. The diagnosis of pregnancy or the 
abnormal sjmiptoms resulting from pregnancy in a retrodisplaced 
uterus explains the discovery of the displacement in a group of 
16 women. There remain two groups, one of 81 sterile married 
women, and a final one of SS single women. The total number, 
169, of these two groups seems rather high when one considers 
that childbirth is given as the most common etiological factor b.y 
most authorities. In but few of these cases of single or, sterile 
married women was there a simple mobile retroplaced uterus. 
Some additional pelvic pathology, inflammatorj’' disease of the 
adnexa, recent or old, and with adhesions, evidences of previous 
pelvic peritonitis, cystitis, appendicitis, and so on was usually 
present. 

In 13 cases, slightly over 2 per cent, of the whole number of 
cases, a history of accident or trauma was fouild. In the first 
instance the patient had suffered a fractured hip by being thrown 
from a carriage several years previous to the pelvic examination, 
which was requested on account of dysmenorrhea and leucorrhea. 
As this condition followed a period of normal menstruation of four 
j'^ears after the carriage accident, and as she had been informed 
while undergoing treatment in another city that no displacement 
existed, it must seem impossible that the accident played any part 
in the production of this displacement. In the second case a single 
woman, aged twenty-eight years, menstruation began at tweh’'e 
years of age. At this time she suffered a fall and was said to have 
injured her coccyx; for this injury she stayed in bed six weeks. 
She complained chiefly of pains in the lower abdomen resembling 
menstrual cramps, which she said followed a second fall received 
a month previous to the examination. A complete retroversion 
was found. It would be difficult to say which, if either, of the falls 
was responsible for the present condition. The third case, a single 
woman, had a fall or injury in a gymnasium ten years before the 
pelvic examination. Six years previously her cervix uteri had been 
dilated to relieve dj^smenorrhea, and a pelvic peritonitis developed 
from which she nearly died. The infection subsequent to the injury 
would be the most logical explanation for the adherent retroversion. 
The fourth case was a married woman who a few months before 
had a miscarriage at two and a half months, occasioned according 
to her history by a fall dovm stairs. Her chief complaint Avas c.xhaus- 
tion, although there Avas some first-day menstrual pain. She had 
an apical tuberculous lesion and poor cardiac musculature. These 
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two inoilic-al contlitions would, no douht, he nioro at I'ault in prodiu;- 
inji: Iht gt'iHTal wcaUnoss tliaii the rotrodisjjlacod uterus found on 
pelvic exauuuatiou, and for wliicli she hlainod the fall. The fifth 
case was a luarricd woman who. four years i)re\ ious to the jiclvic 
examination, durini^ her fir.st year of m:i.rried life had a miscarriage 
at three months. 'J'hree. years later .she fell across a chair. Her 
menstrual history was normal until three mouths before the exami- 
nation, when .she develo])ed metrorrhagia. She had a bearing- 
down feeling and eomjilained <^f ])ain on defecation. ICxamination 
revealed a fissure in ano, 'piarked pain over the ajipendix, a large 
cervical polyp, and a retrover.sion. As ])olypi are so frccpicntly 
the result of retained seeuudines, e.speeially following abortions, 
the retroversion was much more likely to have been the result of 
the premature iuterrujitiou of the jxreguaney with the admittedly 
poor after-care than the minor accident of falling over a chair. 
In the sixth ease the woman fell a.stride a chair with the develop- 
ment of abscesses, which required incision, ddiis is the history 
of trauma in a woman whose retrodisplaeed uterus was accom- 
panied by pain in the ovaries and metrorrhagia. The history here 
is too scant to judge what merit the fall might have had in producing 
the displacement. 'J'he seventh jxatient had a fall fifteen years 
before the pelvic examination, but the symptoms pointing to the 
displaced uterus only ajipeared after a miscarriage a few months 
previoiLsly. 'Idle recent miscarriage in this instance is much more 
likely to have been the cause than the injury sustained so long 
before. The eighth case, a woman married eight years, had her 
first pregnancy intermitted, according to her history, by a fall the 
nature of Avhich is not sjtccificd. Sbe dated her chief complaint 
of pain in the side to a second fall four months before the examina- 
tion. She had apitendicitis, a floating right kidney, and a displaced 
uterus. While the first fall may have caused the miscarriage, it is 
just as likely that the uterus was left in a retroverted position after 
the miscarriage, and that the symptoms of the total pelvic pathology 
were aggravated enough by the second fall to necessitate a pelvic 
examination by Avhich the displacement was found. The ninth 
case, a single woman, dated her trouble, leucorrhea and pelvic 
discomfort to excessive horseback-riding seven years before the 
examination. It might be possible that the pelvic viscera and the 
supporting ligaments would permit a disiilacement through a long- 
continued strain as indicated in the history. The tenth case, a 
single woman, complained of pain along the sciatic nerve, not 
afl'ected by menstruation, and some irritation of the vulva. The 
symptoms were stated by the patient to have been apparently 
started by a fall, and aggravated by another fall. Examination 
disclosed an anteflexed and retroposed uterus of an infantile type. 
Thc' condition of the uterus is that most commonly found in cases 
of congenital retrodisplacement, and it is just as likely that this 
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was tlie original condition as that it was caused by the fall. The 
eleventh case was a single woman who dated her chief complaint 
of leucorrhea from a fall two years earlier. She had severe menstrual 
cramps after the fall and pain on the right side of the abdomen. 
Examination revealed a thickening in the base of the right broad 
ligament and the uterus halfway over. Here the fall probably 
had less to do with the uterine condition than the inflammatory 
condition alongside it. The twelfth case, a single woman, com- 
plaining of dysmenorrhea, leucorrhea, and backache from puberty, 
did not have her symptoms affected for the worse by a fall down 
three stairs a short time before the examination, and which resulted 
in a severe sprain of an ankle- and knee-joint. 

The thirteenth ease, a single woman, likewise complained of dys- 
menorrhea and backache from puberty eleven years before. She 
had no increase in the severity of the symptoms as a result of a fall 
from a carriage five years before the pelvic examination revealed 
the presence of a retrodisplaced uterus. 

It is seen, therefore, from a study of these few eases how small 
and uncertain extent such injuries as falls and strains can be con- 
sidered as a cause of uterine displacements. It is true that an occa- 
sional case is reported in the literature where a uterus found in 
perfect position a short time before an injury was sustained has 
been found retrodisplaced on examination made immediately after- 
ward. The suspicion must arise that some accompanying pelvic 
lesion existed or an examination would hardly have been sought 
before the fall. 

It should be necessary in a legal action to recover damages to 
show that the patient had been healthy and physically able, and that 
the uterus was in a normal anteflexed position before the accident. 
As has been shown above, some women have apparently perfect health 
and are physically able, and yet whose displacement may only have 
been noticed after marriage on account of sterility; it would seem 
difficult to prove satisfactorily that the uterus could have been in 
normal position without a previous examination. The nature of the 
accident would have to be considered as to the manner in which 
it could produce the retrodisplacement of a previously normal 
uterus. It is possible to conceive, as above stated, that a partially 
retroverted uterus could by a hard fall on the back or buttocks be 
converted into a completely retroverted uterus, but it is equally 
inconceivable that a fall forward on the face or side could be able 
to produce any such displacement. Insofar as the subjective 
sjnmptoms are concerned it is seen that few if any symptoms are 
produced by a simple retrodisplacement. It should be necessary 
to have proved that immediately after the accident a retrodisplace- 
ment did exist. But although after such an accident a retrodisplace- 
ment was discovered, this fact would in itself be no evidence that 
a displacement had not existed previously, even though no symp- 
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loins wore inanifosled by it. Tliat rcirovcrsion may lie caused by 
trauma is jiossiblc, but it is apjiarcnt, from the facts stated above, 
that traumatic rctrodisidaccmcnt of the uterus is very rare; and that 
unless it can be shown that the uterus was in normal position just 
before the accident or injury, it is impossible to prove that the 
displacement had a traumatic origin. 
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CERTAIN UNCLASSIFIED FEVERS: THE TYPHACE.® 
(TYPHOID GROUP) AND ENTERICOID OR 
PARAENTERIC FEVER. 

By BicnARD Stein, M.D., 

VISITING PHYSICIAN TO Tlin GKUMAN AND TUB LEBANON HOSPITALS, NEW TOHK. 


By unclassified fevers I understand certain forms of infectious 
fevers which, though frequently met with, and, in part, at least, 
well known to elinicians in a general Avay, liaA^'e not as yet been 
definitely named. This is due to the fact that often they are 
passed OA'^er as unimportant, and liaA'^e therefore not been subjected 
to an exhaustive baeteriological study. Perhaps the main reason 
AAdiy they have not been differentiated is, that our present methods 
of investigation — bacteriological, chemical, and otherAAUse — are not 
far enough advanced to enable us to classify these fevers noso- 
logically. 

The fevers under discussion are primarily caused by infectwe 
agents, as distinguished from those fevers which are due to dis- 
turbances of the function or of metabolism. This latter group may 
be designated as the fevers of endogenic origin. Menstrual fever 
may be cited as an example of this type. 
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The fevers under discussion are also distinct from tlie fevers 
of exogenic, cliemical origin. Finkelstein’s resorption fever after 
sugar installation in infants is an example of this type. What is 
generally called gastro-intestinal auto-intoxication is a chapter by 
itself, the import of which is still S7fb jiidice. If auto-intoxication 
causes fever at all it is, in a given case, very difficult to state what 
part, or how much of the fever, is due -to the absorption of the 
toxic products from the surface of the gastro-intestinal tract, and 
how much is due to the accompanying bacteremia. What is now 
popular!}^ called ptomain poisoning, comes under this heading. 
It is probabl.y nothing more than a gastro-enteritis of bacterial 
origin. The fevers caused by group A of the paratyphoid bacilli 
.are often accompanied by an acute gastro-enteritis. This is one 
form of paratyphoid A infection. Both paratyphoid A and B 
infections, however, maj'^ present the complete clinical pictures 
of tj’phoid fever. The enteritis of the first form is the result of 
surface infection. The typhoidal symptoms of the second form 
are the result of blood-in^^asion of the paratyphoid bacilli. 

Out of the large number of unclassified fevers, I will confine my 
remarks to a number of those which resemble typhoid fever. 
Since I have begun to study these cases my attention is not infre- 
quently directed in hospital service toward a form of fever which 
is brought in, because the patient arouses the suspicion of having 
a typhoid infection. These cases have the general clinical aspect of 
that disease. In their future course, they may or may not develop 
into a genuine case of typhoid fever, as the saying goes, hlore 
often, they defervesce in a week or ten days. I am not inclined 
to think that these cases are abortive cases of typhoid fever. In 
private practice the occurrence of these t\'phoid-like fevers are a 
source of anxiety to the family. A positive answer as to the 
nature of the illness which is demanded for h;>'gienic and prognostic 
reasons can often not be given. 

The cour.se of this fever resembles that of a mild infection; it 
comes nearer to the descending curve of the third week of a mild 
typhoid fever than anything else. Blood cultures are negative. 
The blood count shows leukopenia or moderate leukocytosis. 
Eosinophiles are often absent. BeJative Ijanphocytosis may be 
present or absent. There is no predominating symptom present, 
pointing to any of the organs. Persistent search for catarrhal 
sjonptoms m the respiratory organs is mostly fruitless. In the 
lack of sj-mptoms — intestinal, respiratory, and otherwise — in the 
general prostration, the marked enlargement of the spleen — I have 
palpated the spleen in several instances — in the configuration of the 
fever cur\'e these fevers strikingly resemble a mild or abortive case 
of typhoid fever. It must be admitted that these fevers are pos- 
sibly cases of so-called auto-intoxication. Still, it is difficult to 
prove them as such, as the decomposition products in the urine, 
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in tlic sliapo of iho nroinntic bodies, scntol, phenol, and indol, are 
missing. 

Judging by analogy, we are (leading here with a mild bacteremia 
not unlike a typhoid infection. J'he infective agent in all proliability 
enters the blood through th(‘ portals of the respiratory or intestinal 
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out. .Agghitination against six paratyphoid strains lu'gativo. 


l.vmiJiatic system. '’I'his can only be proved by po.sitive blood 
cultures wliieh, .so fjir, have not been realized. 

Those of us who iirtictiscd during the great inliuen/.a pandemics 
of the late eighties and ctirly nineties, observed cases of group-infec- 
tions of influcir/a in families, some of which strikingly resembled 
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Chaut II. — Enlericoid or iraracnteric fever. Blood count on the second day: 
reds, ‘I, .328, 000; leukocytes, 12,200; small mononuclears, 10 per cent.; largo 
mononuclears, 9.5 per cent.; ])olyinorphonuclcai'S, 79 per cent.; cosinophiles, 1.5 
per cent. Blood count on (he fifteenth day: reds, 3,853,000; leukocytes, 13,500; 
small mononuclears, 24. C per cent.; large mononuclc.ars, 13 per cent.; polymorpho- 
nuclcars, 59 per cent.; eosinophilcs, .3.4 per cent. Widal reaction negative up to 
1 ; 100. Diazo negative. Agglutin.ation against six paratyphoid strains negative. 

typhoid fever. Since that time I observe every year a number of 
cases of fever, typhoid-like in character, which go under the name 
of influenza, but which are not caused by the influenza bacillus of 
Pfeifler, as proved by negative sputum culture, in appropriate 
media, but are due to infection with pneumococci or streptococci. 
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These fevers may start in with catarrhal respiratory signs. If 
thej’’ do not, they are often unmasked late in the disease by resolv- 
ing into a predominant general bronchitis. 

In an interesting contribution by Dr. David Riesman of .Phila- 
delphia, discussed by Dr. Hobart Amory Hare,^^it is proposed to 
call the fevers allied to the typhoid fevers, entericoid fevers, febris 
entericoides. I have called them typhocoid or paranteric fevers. 
Presumably these fevers are caused by the bacteria closely allied 
to the bacillus of Eberth. Since Schottmiiller’s description of the 
paratyphoid groups A and B, a dozen or more observers have 
added distinct varieties of this group which are known by the names 
of the discoverers. Typhoid-like fevers may also be caused by the 
paracolon bacilli. Warren Coleman^ described a case clinicallj'' 
identical with typhoid fever, inclusive of rose spots, caused by a 
colon bacillus. Schottmiiller^ recently described an epidemic of 
herpetic fever in women, which was associated with urinary symp- 
toms. The pus in the (oral) labial herpes contained a pure culture 
of a colon bacillus. 

Someone has said that Escherich’s discovery of the colon bacillus 
was hailed as an unwelcome event in bacteriology, as innumerable 
questions, serological and otherwise, were raised by the seemingly 
inexhaustible number of strains of the colon bacillus; the answers 
to most of these questions have so far been unsatisfactory, especially 
has this been so as regards the subject under discussion. Perhaps 
some day will be written the biological history of the ascendency 
of the colon bacillus into the fixed types of the various forms of 
typhoid fever. 

It might not unjustly be said, that the foregoing observations 
on the interpretation of these imclassified fevers have, after all, 
only a theoretical or at most, a purely scientific significance, were 
it not for the fact, that in a number of instances, I have seen mild 
fevers of this kind, after a short subsidence, merge into severe cases 
of typhoid fever/ Now there can be no doubt that in these instances 
these initial febrile movements which are seemingly identical 
with the entericoid or paraenteric fevers described above, consti- 
tute the introductory stage of true typhoid fever. We must assume 
that after the usual low temperature fluctuations of the incubation 
stage of typhoid fever is passed, there is a preliminary or initial 
fever, in these cases of typhoid fever of a week’s, ten days, or 
fortnight’s duration. Sometimes this initial fever is apparently 
nothing else than a primary access in irregular, atypical forms of . 
tjqihoid fever. The complete ensemble of the case then shows a 
series of such accesses with remissions. It lies in the nature of the 
case, that the initial stages of typhoid fever have not been sub- 
jected to the careful observations of the later stages. In the large 

* Jour. Amer. Med. Assoc., December 29, 1913, p. 2205. 

= AiiEB. JouB. Med. Sci., 1909, cxxxviii, 198. 

3 Beitrage z. Klinik d. Infectionskrankheiten, vol. i. No. 1. 
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mnnbcr of cases, al. least in Ivospital ])raetiee, the patient docs not 
conic under observation before the second or third week of the 
fever, or even later. I have at present a case under observation, 
which presented this initial stage. At that time the patient showed 
a large spleen with a mild febrile movement. Diazo reaction 
negative. After a short remission, rajiid rise of temperature, spleen 
larger, diazo strongly positive, blood-culture negative. Numerous 
rose s]iots. IModeratc leukocytosis, eosinophilcs constantly present. 
"Widal reaction, taken every few days, absolutely negative. In the 
sixth week, AVidal positive, 1 to 20. It lias been negative ever since. 
Reaction against all available jiaratyphoid strains negative. Cul- 
ture of urine and feces negative. Complement-fixation for typhoid 
fever negative. The steady increase in hemoglobin and eosinophilcs 
and the slow but certain reduction in the size of the spleen in 
this, the eighth week, seems to prove that complete convalescence 
has already set in. 

From what has been stated it becomes evident that the fevers 
under discussion will bear close study. In a given case, the ques- 
tion to be decided is, Am I dealing with a case of typhoid fever or 
not? This is often decided soon enough, when umnistakable clini- 
cal evidence is present. The laboratory corroborates the diagnosis 
sooner or later. If the diagnosis of typhoid fever cannot definitely 
be made, the situation is a puzzling one. We have seen that there 
is a class of fevers, clinically resembling typhoid fever, which at 
present it is hard to classity, and to give a distinctive name. No 
doubt we are dealing with infections of various kinds. Their true 
nature vill not be determined until they are subjected to an 
exliaustive biological research. 

Furthermore, there is a class of fevers which clinically are 
unmistakably typhoid fevers, but in which, also, the laboratory 
proof is inadequate. This opens up the large question of the biology 
of the typhacese. This name has been used by Loefller^ to designate 
the eolon, paracolon, parat^qilioid, and typhoid groups of bacteria. 
The same name, I think, may also be used as a colleetive appella- 
tion for the various groups of fevers eaused by these typhoido- 
genetic baeteria. Typhoid fever, a clinical entity, is produced by 
a variety of infective agents. Some of these have been determined; 
their biological reactions are well known. Others are still to be 
isolated. A comprehensive study of the bacteriological relation- 
ships of the typhaceie fevers among themselves, the determination 
of the appropriate culture media for each variety of bacteria, the 
amplification of our knowledge of agglutination, complement- 
fixation, opsonic index and other biological reactions will serve to 
classify the individual case in the clinic. 

For valuable assistance in the laboratory, I am indebted to Drs. 
Hensel and Garbat. 

* XIV International Congress for Hygiene and Demography, 1907, and Weber 
and Haendel, XV International Congress for Hygiene and Demography, 1912. 
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A Practical Treatise on Diseases of the Skin. By Oliver 
S. Ormsby, M.D., Professor and Head of the Department of Skin 
and Venereal Diseases, Rush Medical College (in Affiliation with 
the University of Chicago); Dermatologist to the Presbyterian, 
Children’s Memorial, Saint Anthony’s, and West Suburban 
Hospitals, The Home, for Destitute Crippled Children, and The 
Orphan Asylum of the City of Chicago; Member of The American 
Dermatological Association and of the Congress of American 
Physicians and Surgeons. Pp. 1168; 303 engravings and 39 plates 
in colors and monochrome. Philadelphia and New York: Lea 
& Febiger, 1915. 

The writer first gives a detailed account of the anatomy and 
physiology of the skin, general symptomatology, etiology, pathology, 
diagnosis, prognosis, and therapeutics. The diseases of the skin, 
for the purposes of study, are divided into nine classes: hj^peremias 
and inflammations; hemorrhages; hjqiertrophies, atrophies; pig- 
ment anomalies; new growths; neuroses; parasitic affections, 
subdivided into diseases due to vegetable parasites and diseases 
due to animal parasites; diseases of the appendages, subdivided 
into diseases of the sweat glands, sebaceous glands, hair and hair- 
follicles, nails, and mucous membranes. This classification is 
practically the same as used by Hyde, with the exception that the 
term neuroses is substituted for sensory dermatoneuroses and the 
group “Diseases of the tropics and warm countries exhibiting 
cutaneous lesions” is omitted. 

The vT-iter speaks authoritatively of pellagra; as Secretary of 
the Illinois Pellagra Commission, lie had a considerable oppor- 
tunity of studying this important disease; several excellent photo- 
graphs are given. Thirty pages are devoted to the exanthemata 
which enhances the value of the present volume. The Wassermann 
and luetin tests are given in detail, including their value in syphilis. 
The therapeutic indications and the exact method of employing 
salvarsan and neosalvarsan are presented. The term xanthelasma 
is used for eyelid xanthoma, as suggested by Pollitzer and adopted 
by the American Dermatological Association. The classification 
of syphilis, as suggested by George Henry Fox is mentioned but 
not employed in the present volume. The important subject of 
leukemia cutis is given in considerable detail, which is a great 
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advance over most, of the recent works on dermatology. The 
general snhlect of trichophytosis is brought up to date by the inclu- 
sion of several photograjihs of jilate cultures showing the ringworm 
fungus. The jiathological description of the various dermatoses 
is fully and clearly given and numerous photomicrographs help 
in the elucidation of the text. 'I'he author has drawn largely 
from his own collection of })hotographs, those from the former 
edition of Hyde’s treatise and from his many friends, thereby 
giving his volume the aspect of an atlas in addition to the valuable 
reading mater. All of the common and most of the unusual cutane- 
ous affections are depicted in either black and white or color. The 
book is an imjiortant addition to the dermatological field. If any 
criticism could be offered, the reviewer woidd state that the present 
volume is practically a revision of Hyde’s Diseases of the Skin. 
A revision which makes the latter volume complete with all of the 
many advances in the dermatological field. F. C. K. 


Pathogenic Microorganism.s: A Pr.vctical M.vnual for 
Studen’I’s, Physicians and Health Officers. By William 
H. P.VRK, M.D., Professor of Bacteriology and Hygiene in the 
University and Bellevue Hospital Medical College, and Director 
of the Bureau of Laboratories of the Department of Health, 
Now York (hty, and Anna W. Williams, M.D., Assistant 
Director of the Bureau of Laboratories, New York City; Con- 
sulting Pathologist to the New York Infirmary for Women and 
Children. New (5th) edition, thoroughly revised. Pp. 684; 
210 illiLstrations and 9 full-page plates. Philadelphia and New 
York: Lea & Febiger. 

The fifth edition of this valuable manual appears, after a four- 
year interval, with 18 more pages and 14 more engravings and 9 
full-page plates instead of 8. Only one of these, however, is the 
same in the second edition. Especially noteworthy are Williams’ 
drawings of protozoa and Negri bodies. 

Under a new arrangement of material, Part I deals with Principles 
of Microbiology; Part II, Pathogenic Microorganisms Individually 
Considered; Part III, Applied Microbiology. This last part, a 
development of three chapters scattered through the previous 
editions takes up the relations of milk, water, air, soil, and sewage to 
disease, bacteriological methods of examination of the same, and 
practical disinfection and sterilization. 

It is pleasant to note the “up-to-date” treatment of trachoma and 
rabies, Cole’s differentiation of four types of pneumococci, and of 
Mallory’s recent studies in pertussis. Noguchi’s growth of the 
rabies organism on artificial cultures is not corroborated; one 
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regrets that space has not also been found for treatment of Gay 
and Claypoole’s work on Sfreptothrices. 

The index is full and conveniently preceded by an author’s 
index. The book is of great value to medical students, both 
graduate and undergraduate. E. B. K. 


Text-book oe Surgical Operations Illustrated by Clinical 
Observations. For Physicians and Students. By Prop. 
Fedor Krause, Privy Medical Councillor, Directing Physician 
Augusta Hospital, Berlin, in association with Emil Heyalvnn, 
M.D., Chief Physician, Augusta Hospital. Translated and 
Edited by Albert Ehrenfried, A.B., M.D., F.A.C.S., Assistant 
Visiting Surgeon, Boston City Hospital; Assistant in Surgery, 
Harvard Graduate School. Vol., 1; pp., 267; 55 plates having 
233 colored illustrations, 61 figures in text. New York: Rebman 
Company, 1915. 

By being the first to excise the Gasserian ganglion, in 1893, Prof. 
Fedor Krause ranks with the immortal German surgeons of the 
nineteenth century who originated operations, and is the worthy 
successor at the Augusta Hospital of another of this small group of 
five, Ernst Kuester. In his own words: “The purpose of the book 
consists in this, that it offers to every properly trained physician a 
foundation upon which he can independently undertake the opera- 
tions described. In order to fulfil this purpose in all its details, 
pictures true to nature explaining the different phases of each 
operation have been liberally supplied on special plates.” And in 
the words of the translator: “This book is, primarily, a text-book 
of operative surgery. It approaches its subject in a novel way, 
by the presentation and discussion of actual cases, which are care- 
fully followed from the beginning, through the operative treatment, 
to the end-result. These cases illuminate the text and give a touch 
of practical interest to what might otherwise be a dry discussion. 
This is, in fact, an application of the case-teaching method to surg- 
ery.” Perusal of the volume bears out these statements completely. 

The twelve chapters cover general surgical technique and opera- 
tions upon the head. The first four chapters, occupying the first 
seventy-nine pages, and covering the grounds of preparation for 
operation, anesthesia, asepsis and after-treatment, might have 
been omitted with advantage, as they are not germane to the scope 
of the book, and are so elementary that one who has not already 
mastered them in the days of his internship had better not attempt 
to perform the operations that follow. Furthermore, German 
technique differs in many respects from American, and it seems 
useless to complicate matters. 
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A few minor criticisms of details, throughout the book might be 
made, hlost of us would find it very difficult to “ tie every spurting 
vessel” of the scalp. AYe agree that every accidental wound of the 
scalp should be considered septic, and explored for injury to the 
skull. We do not agree that “excellent results may be obtained 
with scarlet red or fuchsin ointments.” Radium should be recom- 
mended for hemangioma of the face. The conjunctiva cannot be 
spoken of as “mucous membrano,” for it, as well as the lining of 
the prepuce and covering of the glans, is modified skin (ectoblast). 
Unfortunatcl}', the fallacy of referring to lymph nodes as lymph 
glands is made in this work. In carcinoma of the lip it is advised to 
ablate caticerous lymph nodes after the extirpation of the lesion. 
For obvious reasons we consider it better technique to reverse this 
order. It is easier and less traumatizing to remove the outer wall 
of the orbit with the Gigli or motor saw than with the chisel. In 
children the mastoid cells are not developed, but this is not brought 
out in the book. The supramcatal triangle, the guide to the antrum, 
should bear MacEwen’s name. In Schlofl'er’s method of exposing 
the sphenoidal sinus and the hypophysis the following direction is 
given: “After a small sagittal incision was made with a loiife in 
the middle line 5G cm. behind the bony root of the nose.” This 
sentence should continue: “the undertaker should be summoned.” 
Of course, 56 mm. is meant. It is not clear how the frontal nerve 
can be exposed without cutting through the periosteum of the roof 
of the orbit, for it lies under cover of that membrane. Blocking of 
the lingual nerve within the mouth should be performed instead of 
resection. After excision of the second and third divisions of the 
fifth nerve, Kanavel’s method of plugging the foramina vdth bone- 
pegs receives no mention. 

The arrangement of the book is ideal in that almost every tech- 
nical detail is illustrated, leaving nothing to the imagination of 
the reader. The illustrations are copious — even lavish — and of 
artistic merit. The translation is so well done that one could scarcely 
believe the book had been VTitten in another language. 

If the remaining volumes fulfil the promises of the first, we would 
say that the ideal work on operative surgery has appeared at last. 

P. G. S., Jr. 


Cancer: its Cause and Treatment. By L. Duncan Bulkley, 
M.D., Senior Physician to the New York Skin and Cancer 
Hospital. Pp. 2.30. New York: Paul B. Hoeber, 1915. 

Bulkley endeavors to prove in his small volume that the eradi- 
cation of cancer depends largely, if not wholly, upon proper meta- 
bolism. The metabolic process being entirely correct if the character 
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of the food ingested is restricted to certain articles and the kidneys 
and bowels are either normal or have an increased activity. The 
VTiter states that to prevent the occurrence or recurrence of cancer, 
it is absolutely necessary to maintain a perfect vegetarian diet, 
which includes even the exclusion of eggs and milk from the food. 
The distribution of cancer is governed by the diet; those races 
indulging largely in meat are very prone to the tumor formation, 
while those partaking exclusively of a vegetarian or rice diet are 
comparatively free from the disease. 

According to Bulkley, “there have been plenty of good men 
who knew the disease and have reported favorable results, and 
even complete disappearance of cancer, under dietetic regimen 
and proper medication alone, without operative interference of any 
kind.” Several cases of cancer of the breast, with Ij’^mphatic gland 
enlargement, are cited which entirely recovered under vegetarian 
or rice diet and the free flushing of the intestinal and urinary tracts. 
The millennium insofar as the cure and prevention of cancer, has 
come if we all could only obtain the results of the VTiter of the 
attractive and readable volume under discussion. F. C. K. 


Pyelography (Pyelo-ureterography). A Study of the Normal 
AKD Pathological AHAToanr of the Renal Pel'shs and Ureter. 
By WiLLiAJi F. Braasch, M.D., Mayo Clinic, Rochester, 
Minnesota. Containing 290 Pyelograms. Philadelphia and 
London: W. B. Saunders Company, 1915. 

To Braasch more than any man in this country belongs the 
credit of demonstrating the value of pyelography in the diagnosis 
of surgical diseases of the kidney. As the result of his large ex- 
perience and careful observations, he is especially fitted for the 
preparation of this excellent monograph which takes up every 
phase of the subject, including an exhaustive survey of the literature. 
The opening chapters contain a resume of the history of pyelo- 
graphy together with the accidents that may follow collargol 
injection. The author is of the opinion that these ill results are 
in the majority of instances attributable to faulty technic or im- 
proper selection of cases. He states that pyelography has pro\^ed 
of too great value to allow it to be discarded becau.se of an occasional 
reaction, but it should be employed only with the strictest pre- 
cautions and b;v those who are expert in cystoscopic Avork. Numer- 
ous pyelograms are given illustrating the various types of the 
normal pehns and ureter. Accompanying these are detailed 
■ descriptions, making the chapter of e.si)ecial value. The succeeding 
chapters are devoted to deviations from normal as the re.sult of 
disease. Both mechanical and inflammatory dilatations of the 
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pelvis are diseussed from the stand])()iiits of diagnosis and tlie 
tyiies of eases suitable for injections. In eases of renal calculus, 
l)yclogra])hy should be einjiloyed only when intcrjiretation of the 
plate is doubtful or when exact localization is desirable. That 
pyelography is of decided value under such circumstances is nicely 
shown in numerous plates. The final chapters deal with tumors 
of the kidney and congenital anomalies in their relation to pelvic 
distortions, et cetera. We have nothing but praise for this mono- 
graph which jiresents the last word in jiyelography. F. E. K. 


The Clinics of John B. Muuphv, M.I)., at Mercy Hospital, 
Chicago. Volume IV, Number II (Ajiril, 1915). Octavo, 197 
pages, 47 illustrations. Philadelphia and London: W. B. Saun- 
ders Company, 1915. 

The present issue of Murphy's Climes opens with a diagnostic 
talk by Dr. Murphy on osteomyelitis. While this is written in 
Dr. Murphy’s best vein, yet but little is added to what has been 
covered by four talks in previous numbers. 

The next case is one of “Bony Lipping of the Bight Acetabular 
Margin and of the Neck of the Femur Following a Metastatic 
Arthritis — Arthroplasty of the Hip — Cheilotomy.” Subscribers 
to the Clinics must have acquired a fair knowledge of this subject 
from the eight talks on the hip that have appeared in previous 
issues. The Hoentgenogram pre.sents the appearance of the common 
hypertrophic osteoarthritis, or morbus coxte. The operation is 
termed cheilotomy one place and cheilectomy another. 

Dr. Rodman’s talk on “Carcinoma of the Breast” is very eluci- 
dative. His experience with Paget’s disease must have been ex- 
ceptionally extensive to warrant the phrase, “ Nearly all the jiatients 
vuth it that I have seen . . .” His interpretation of the pathology, 
that it is duct cancer with secondary cutaneous involvement, 
should be emphasized. He states in italics: “ The muscles are 
removed not because they are involved in the carcinomatous process, 
as so many think, b 2 it simply for the reason that a thorough axillary 
dissection cannot be made with the muscles, in sihi.” If this is the 
only reason, why remove the pectorals at all? Vdiy not reflect 
them and stitch them back, just as when one deals with the infra- 
hyoid muscles in the removal of a large goitre? Referring to ligation 
' of the superior thoracic artery. Dr. Rodman says: “I have con- 
vinced myself by work in the dissecting-room that it is at least a 
hazardous, if not an unwarranted, procedure.” And yet on the 
very next page, “The superior thoracic, which is about the middle 
of the upper flap, is seized and ligated.” 

The fourth case is an inoperable carcinoma of the colon with 
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diffuse miliary “carcinosis” of the peritoneum. A case of carcinoma 
of the colon was discussed in a previous issue. 

The fifth case is one of epithelioma of the upper lip starting in an 
old lupus scar, for which excision, "^vith plastic closure, was per- 
formed. The sixth case is an intrammal fibroid of the uterus. The 
seventh case is one of hypertrophy of the prostrate, complicated; 
perineal prostatectomy. Much of the ground was covered in two 
previous talks, one of which appeared in the October, 1914, number. 

The eighth and last case, one of spontaneous massive coagulation 
of cerebrospinal fluid with xanthochromia, was introduced with a 
diagnostic “talk” by Dr. Mix. This assumed monographic pro- 
portions, covering 52 pages, and leaves one in a quandarj'^ how Dr. 
Murphy found any time left to operate that daj^ It includes 
abstracts of 33 cases from the French and German literature, w'ith 
a complete bibliograph}’’ at the end. Readers of the Clinics are 
more apt to be bored than entertained by this “talk,” unless they 
be neurologists, but Dr. Murphy sums up the essential points in 
his ensuing comments, which form the most interesting part of 
this issue. Two excellent illustrations, one in colors, by Tom Jones, 
are included here. 

Boiling the issue down, the faithful subscriber gets very little 
“ new” material. He only gets 8 topics, whereas previous issues have 
contained from 12 to 21. It seems far better to maintain the fresh- 
ness of this publication by issuing it quarterly or even semi-annually, 
than to be forced to the necessity of repetition and obvious padding, 
in order to issue it bi-monthly. 


Bebiberi. By Edward B. Vedder, A.M., M.D., Captain Medical 

Corps, U. S. Army. CartuTight Prize for 1913. New York: 

William Wood & Co. 

Of great practical as w^eff as scientific wortli this book passes 
the added distinction of being, for a wmrk of this kind, unusually 
readable. 

The story of beriberi from the earliest times to our owm, as pre- 
sented by the author offers an engrossing tale. It wall appeal not 
only to physicians and scientific men in general, but to anjmne who 
can appreciate the story of a tremendous work well done. 

One of its most attractive features is the way in whicli evidence, 
offered by opponents to the theory of beriberi to wdiich the author 
holds, is taken and by careful analysis and the verification or dis- 
proof of the facts as stated, is shown to support rather than contro- 
vert his belief. _ ... , , 

The author proves conclusivelj’’, that beriberi is caused by a 
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dietary deficiency; tlint it is a lack in various diets ratlier than a 
specific poison or infection in them tliat is at fault. 

The correlation of the beriberi of fowls and animals with human 
beriberi makes possible the experimental proof of beliefs formed from 
the observation of beriberi in man. 

The only criticism, if such it may be called, is that after driving 
a truth home and clinching it, the author proceeds to clinch it time 
and again. This may, at times, weary a reader who has grasped 
the significance of proofs offered and already formed his conviction. 

Practically the beriberi question should be in large part a closed 
one and the ravages of this dread disease in the Orient and else- 
where (for it is shown to be of almost world-wide distribution) 
slrould cease. A. A. H. 


Text-book of Anatoi^iy and Physiology for Nurses. By 
Ajiy vS. Pope, Instructor in the School of Nursing of the Presby- 
terian Hospitalhi the City of New York. Pp. 545; 135 illustra- 
tions. New York and London: G. P. Putnam’s Sons. 

To be able to say how much and how little a text-book on anatomy 
and physiology should ofi'er to nurses is a difficult problem to solve. 
The author of this volume exliibits a proper estimate upon the 
relative importance of the various parts of her subject matter, 
and presents them in an entertaining and impressive style. Some 
features of the usual nurses anatomy have been omitted ; not however 
with any consequence. 

The portion dealing with physiology is well done. It keeps pace 
with the growing needs of the nurse as teacher of hygiene and 
sanitation, together with her increasing opportunities in the social 
service field. 

While the book is rather fully illustrated, it is not unfair to say 
that some of the pictures could be improved; especially so, inas- 
much as a lasting portion of the nurse’s idea must come from these 
illustrations. ^T. G. S. 


Diseases of Bones and Joints. By Leonard W. Ely, M.D., 
Associate Professor of Surgery, Lelan'd Stanford Junior University. 
Pp. 218; 212 illustrations. New York: Surgery Publishing 
Company. 

The author shows a commendable effort toward compactness 
and to follow broad general principles. In the first chapter anat- 
omy, physiology, and pathology are discussed, but throughout 
the whole book pathology receives prime consideration and is 
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presented in the light of the most valuable recent contribution 
to the literature, a considerable bibliography being given. Only 
38 pages are devoted to bone diseases and 21 pages to acute joint 
diseases. The greater part of the book is given up to those chronic 
affections of joints which are so troublesome to the patient and 
physician and concerning which there is so much to learn. Brevity 
and comprehensiveness are attained, chiefly, by restriction to 
general principle and to the gist of the subject. Instead of having 
on the top of both opposing pages the title of the book it would 
be better to have on one the title of the chapter under discussion, 
particularly as six of the nine chapters do not begin on the page 
indicated bj'" the list of contents. But this detracts little from 
the value of the book. T. T. T. 


Dental Diseases in Relation to Public Health. By J. Sim 
Wallace, D.Sc., M.D., L.D.S., Formerly Dental Surgeon and 
Lecturer on Dental Surgery, London Hospital. Vol. 8., pp. 90. 
London; Office of the Dental Record. 

Beside directing attention to the great prevalence of dental 
diseases, as well as the seriousness of infections in various parts 
of the body with the tissues about the teeth as the original foci, 
the author directs attention to the inter-relationship of food habit 
and dental caries. He draws attention to the value of u. knowledge 
of the physiology of oral hygiene, especially for medical students, 
and gives a short but comprehensii’^e treatise upon the same. In 
closing he describes the results of dental diseases upon the develop- 
ment of children. C. P. S. 


Aids to Dental Anatomy and Physiology. By Arthur S. 
Underwood, M.R.C.S., L.D.S., late Professor of Dental 
Surgery at King’s College, London; Member of the Board of 
Examiners in Dental Surgery, Royal College of Surgeons of 
England; Lecturer in Dental Anatomy and Physiology at the 
Dental Hospital of London. Third edition. Pp. 136. New 
York: William Wood & Co. 


While this little book is concise, it must not be regarded in any 
sense as a quiz compend or as dealing with essentials only. In 
fact, it covers thoroughly the whole subject of development, histol- 
ogy, and gross anatomy of the human teeth, together with an 
insight into comparative’ dental anatomy. Some of the views 
e.xprtesed by the author upon certain points have not met with 
general acceptance, notably the alleged demonstration by Mummery 
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of nerve fibers in the dentine. In an appendix is contained. Mum- 
mery’s communication to the Royal Society, which represents the 
most recent original work upon calcification of dentine and enamel. 
A few illustrations would have greatly enhanced the value of the 
book. , R" I* 

Principles and Practice of IlYDROTiiEm^PY. By George 
Knapp Abbott, A.B., M.D., Dean and Professor of Physiologic 
Therapy and Practice of Medicine in the College of Medical 
Evangelists, Loma Linda, Cal. Second Edition. Pp. 510; 
127 illustrations. Loma Linda, Cal.: The College Press. 

Great care has been exercised to make this work thoroughly 
practical, and while exiilicitly stating the beliefs and explaining 
the practices of the most advanced hydrotherapists, the book will 
surely prove acceptable to the most conservative, and presents in 
an attractive form, much that will be new to the general practitioner. 

This work is a concise treatise on the subject which will give 
the practitioner as well as the hydrotherapist, in few words, sys- 
tematically arranged and well illustrated, the key to the successful 
application of these physiological measures. M. J. W. 


The Feces of Children and Adults. Their Examination 
AND Diagnostic Significance, with Indications for Treat- 
ment. By P. S. Cami\iidge, M.D. (London). Pp. 516; 13 full- 
page plates, 7 of which are colored, and 96 illustrations. New 
York: William Wood & Co. 

This work comprises a very complete and thorough exposition 
of the laboratory examinations of feces, normal and pathological, 
and all that they may contain. Of particular practical use are the 
chapters on the diagnostic value of examinations of the feces, in 
which the fecal findings in a variety of diseases are set forth, and 
the appendix, which contains a large number of diet lists for gastro- 
intestinal affections, advocated by various authorities. Another 
chapter deals with indications for treatment, including a short 
description of the caloric method of estimating the value of diets, 
the dietary indications in certain affections, the use of drugs, 
vaccines, etc. In the main, the advice conforms, to orthodox 
teaching, but the section devoted to infant feeding is far too didactic 
and condensed to be of much practical use. To attempt to indicate 
briefly the royal road to success in infant feeding is but to attempt 
the impossible. ^ To practitioners and students who desire practical 
as well as technical aid in treatment and diagnosis, the book makes 
a special appeal. j, C. G. 
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Mechanical Vibration. Its Physiological Application in 
Therapeutics. By.M. L. H. Snow, M.D., Professor of Mechan- 
ical Vibration Tlierapy in the New York Scliool of Physical 
Therapeutics, etc. New York: The Scientific Authors’ Pub- 
lishing Co. 

Snow’s book deals first with the “development of mechanical 
vibrations” in which in an interesting fashion he begins, with the 
earlj'- records and merges through massage principles into his own 
topic. He devotes but little to vibration apparatus per se. Systems 
of vibration therapy receive brief mention. Method of applica- 
tion is given special emphasis. General physiological effects are ac- 
corded prominence, as are also the principles and effects of mechanical 
vibration in diagnosis. Influences upon the hearty vascular, ductless 
gland, lymphatic, respiratory, muscular, nervous, and digestive 
systems are separately discussed. The theme is an admixture of 
advanced and elementary facts. In the hands of the younger 
student of the subject, provided his purj^ose is to place the prin- 
ciples in a worthy position in therapeutics, the book must be of 
value. Frequent reference is made to persons as authorities in whom 
the medical profession as yet has not imposed much trust. There is 
a trend of suggestion throughout the context which leads the reader 
to think that its author tends to regard his principle as an inde- 
pendent art in therapeutics. However, the work suggests a vast 
amount of labor, study and application to principles therein dis- 
cussed; it will probably help many an honest student of this special 
theme, and should find its proper level in medical literature. 

W. J. ]M. 


Sciatica. A Fresh Study. By William Bruce, M.A., LL.D., 

M.D., Dingwell, N.B. Pp. 175; 17 plates. New York: 

William Wood & Company. 

The hypothesis of Bruce who has observed more than a thousand 
cases is “that the true cause of sciatica is trouble in the hip-joint.” 
He endeavors to discredit Gowers, though the latter states that 
senile rheumatic inflammation of the hip-joint is a common cause 
of sciatica, but maintains that the disease in the nerve is essentially 
a neuritis and as a rule has attacked the muscular and fibrous 
tissues first. “Granting the presence of this fibrositis” Bruce con- 
tends, “it is not easy to see how the condition is likely to spread 
to the nerve.” The inflammation passes along the white fibrous 
tissue •which extends practically throughout the body. As to an 
actual neuritis in the sciatic nerve, which Bruce doubts, the Danish 
surgeon. Pars, who stretched the nerve a number of times, found 
in at least half of the cases that the nerve was abnormally red. 
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We see no reference to tlie masterful article contributed by 
Professor Karl Petren in 1909. The dilferentiation there is made 
between sciatica due to hip-joint trouble and that of other origins. 

^ • 


Aids to Practical Pharmacy*. By A. Campbell Stark, M.B., 
B.S. (Bond), L.S.A. (Eng.) Ph. C., University jNJedallist and 
Exhibitioner in Materia iMeclica, St. George’s Ilospital, IMedical 
School, etc. Second edition; pp. 105. New lork: llilliam 
Wood & Company. 

This work, based on the British 'Pharmacopeia, presents in 
compact form the important facts concerning the diilerent drugs. 
Its strongest appeal would be to the pharmacist and after him, 
probably, to the dispensing physician. S. J. K. 


Renal Diagnosis in Medicine and Surgery. By Dr. Victor 
Blum, Tutor in Urology at the University of Wenna. English 
Translation by Wilfred B. Chrlstopiierson. Pp. 142. New 
York: William Wood & Co. 

The immense progress made in renal surgery in the past few years 
is largely due to advances in our methods of determination of kidney 
function. It is well recognized that the knowledge derived from 
these functional tests is essential for the proper management of 
both surgical and medical conditions of the kidney. 

The book begins with a consideration of the particular function 
of each portion of the kidney as established by e.\'periment. The 
various methods of determination of renal function are then 
described in detail. Finally the author takes up the application of 
the various tests to particular lesions of the kidney. In the author’s 
opinion the folloYYung tests afford the most valuable information 
as to the functioning powers of the kidneys; Cryoscopy of the blood 
and urine, the indigo-carmine test, experimental polyuria, estima- 
tion of urea, and diuretic experiments. He apparently does not 
measure the percentage of indigo carmine excreted, but only notes 
the time of onset of excretion of the drug, which he prefers to phenol- 
sulphonephthalein. The use of the Y’-arious tests is illustrated by 
many instructive cases of diseased conditions of the kidney and 
ureters. The literature of the subject is fully reYuewed, and the 
work of a few Americans in this field has been given due 
recognition. R. H. I. 
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Epidemic Infantile Paralysis (Heine-Medin Disease). By 
Professor Paul H. Roemer, Principal of tlie Institute of Hygiene 
and Experimental Medicine of Marburg. Translated by H. 
Ridley Prentice, M.D., B.S. (Lond.), M.R.C.P.; Late Resident 
Medical Officer to the National Hospital for .the Paralyzed and 
Epileptic, Queen Square. Pp. 208; 57 illustrations. New York: 
William Wood & Co. 

This js a very good translation of Professor Romer’s book on 
Epidemic Infantile Paralysis. The basis of this work was the recent 
epidemic in Marburg which led the author to investigate this 
disease from the experimental stand-point. The results of his studies 
have been published elsewhere and finally resulted in this work 
which is an excellent presentation of the present experimental, 
pathological, and clinical knowledge of the disease. There is nothing 
new in the conclusions simply because we have not as yet reached 
that stage in which conclusions can be arrived at. This book is 
along the same line as the very excellent book on the same subject 
by Professor Wickman. ' T. H. W. 


The Psychopathology of Hysteria. By Charles D. Fox, M.D. 

Pp. 437. Boston: Gorham Press. 

This book is largely made up of the elucidation of sjTuptoms of 
hysteria from the standpoint of the French and Boston schools. 
The Freudian points of view are only mentioned, but are not 
especially considered. The author has carefully presented the 
subject and made extensive use of the literature, and if one wishes 
a careful presentation of symptoms of hysteria, this book fulfills 
that need. T. H. W. 


Ambidexterity and IMental Culture. By H. MacNaughton 
Jones. Pp. 102; 23 illustrations. New York: Rebman Com- 
pany. 

This important matter is discussed in a small popular edition. 
jNIedical men and teachers do not always appreciate the value of 
being able to use both hands, for, as is well loiown, the left side of 
the brain, because of the preponderant right-handedness of individ- 
uals, is much more developed than the- right. This should not be, 
for we should not have a silent area of the brain. In this book the 
plea is made for the development of both hands in all matters 
pertaining to them. Dr. Montessori’s method is touched upon. 
This book should be in the hands of all teachers. T. H. W. 
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Salvarsannatrium. — ^Wechseljiann {Mimchen. mcd. Wchnschr., 1915, 
Ixii, 177) publishes his experiences with about twelve thousand injec- 
tions of Ehrlich’s newest preparation, salvarsannatrium or salvarsan- 
sodium. This substance possesses all the advantages of salvarsan and 
neosalvarsan. It is ver^^ soluble in water and on exposure to air rapidly 
becomes toxic. Wechselmann has used the new preparation in doses 
of 0.3 to 0.45 gm. and has had no reactions following its use in ambula- 
tory and hospital patients. Only twice has he noted morbilliform 
eruptions. Such doses may be given twice a week and in recent cases, 
after total dosage of 4 to 6 gm., the clinical symptoms have prac- 
tically always cleared up, Wassermann reaction has become negative 
in the serum, and in about 93 per cent, of the cases, the spinal fluid 
has become negative. The method whieh Wechselmann has used in 
gi\dng salvarsannatrium is as follows: The drug is dissolved in 0.4 
per cent, sodium chloride solution in proportion of 1 to 100. The salt 
solution must be prepared from freshly distilled water and chemically 
pure sodium chloride and is sterilized by boiling in Erlenmeyer flasks. 
The drug is not added till the solution has cooled. The solution is 
then filtered through absorbent cotton (Verbandwatte) which has been 
sterilized by boiling in 0.4 per cent, sodium chloride solution. The 
flaslis, etc., are sterilized by heating to 120° C. In a vast majority 
of cases, the author has given the drug intravenously. 


On the Treatment of Typhoid Fever with Typhoid Vaccine. — ^H. 
Eggeeth (JVien. Jclin. WcJmschr., 1915, xxviii, 209) reports the results 
of forty-eight cases of typhoid fever treated with Besredka’s typhoid 
vaccine, given according to the method of Kraus. First, a subcutaneous 
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injection of vaccine was given. Only a slight local reaction was ob- 
tained. Then 0.5 to 1 c;c. of vaccine was given intravenously^ Each 
of the forty-eight patients received only one injection. In thirty-eight 
cases the result was striking, in eight there was little effect; two patients 
died. In the thirty-eight cases, the injection was followed almost 
immediately by slight chill and rise of temperature of 1° to 1|° C. 
The temperature remained at this higher level, to fall by crisis to 
normal after si.\' to ten hours. Often there was marked sweating with 
the crisis. There was never any evidence of cardiac collapse; occasion- 
ally there Avas nausea. In addition to the fall in temperature, there 
was often improvement in the cerebral symptoms, such as headache, 
vertigo, stupor, etc. In general, it seemed that the patients who were 
treated in the first and second weeks of the disease and in ivhom there 
were no complications, reacted best. Thirty-four of the thirty-eight 
cases remained afebrile. In one case, the temperature rose the day 
after the crisis. In the remaining three cases, the temperature rose 
on the tAvelfth, fourteenth and sixteenth day^ due to parotitis, osteo- 
periosteitis and endocarditis respectively^; all recovered. The second 
group of eight cases consisted of patients in the fourth and fifth week 
of ty'^phoid who were suffering with bronchitis, broncho- or pleuro- 
pneumonia. In these there was no critical fall of temperature. All 
of them recovered, however. In the tivo fatal cases, death followed 
about three hours after the intravenous injection. One patient was 
dyspneic, cyanotic and had rales and dulness in the left back. Autopsy 
showed, in addition to the usual changes of ty'^phoid fever, a beginning 
pneumonia, some clear fluid in the pericardium, etc. In the second 
case, the patient ivas anemic and fresh blood was found in the ileum. 
The patients v'ere treated in a military reserve hospital. The diagnosis 
was confirmed in all cases by" positive Widal and diazo reactions. Blood 
cultures apparently could not be made. 


On a New Method of Treatment of Tuberculous Meningitis. — 
J. Bacigalupo {Milnchcn. mod. Wchnschr., 1915, Ixii, 222) reports his 
observation in tliree cases of tuberculous meningitis in children, who 
Avere treated Avith old tuberculin intradurally. In the first case treated, 
the cliild had general miliary" tuberculosis; there Avas some betterment 
of nerA"ous sy"mptoms folloAving the injection, but three days later the 
child died, "in two other cases, in which the diagnosis was confirmed 
by" the finding of tubercle bacilli in the spinal fluid, complete recovery 
followed AA'ithin twenty days after three and two injections, respectively. 
In all the cases folloAving the injection, instead of the expected rise, 
there Avas a fall of about 1° C. in temperature. _ The author suggests 
an initial dose of 1 mg. old tuberculin. As a vehicle for the tuberculin, 
he recommends cerebrospinal fluid. Details of the cases are not given. 
This is unfortunate since the results which the author claims for his 
treatment are so important that full records of his observations AA"ould 
seem to be desirable. (The briefness of the present report in spite of 
the favorable results reported AA"ould seem to make it advisable to 
proceed Avith extreme caution before repeating this work. The number 
of observations Avhich the author reports is too small to lun-e deter- 
mined the safety of the treatment or the dosage of tuberailin, it A\"ould 
seem.) 
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A Case of Balantidiosis Treated with Emetin. — 11. Axter-Hase.n’feld 
{Miinchen. mod. WcJiuschr., 1915, Ixii, 152) reports a case of balan- 
tidiosis treated Avith emetin. For four months, the patient, a woman, 
aged sixty years, Iiad sufl’ercd witli a severe diarrliea. She had been 
given various remedies, she said, without result. There were as many 
as twelve watery stools daily, containing pus and blood. The patient 
was weak and emaciated. On physical examination, the internal 
tcrnal organs were normal, except the colon. The stools showed Balan- 
tidium coli, as many as ten in a field, actively motile. The author 
administered uzara at first with slight improvement. The patient, how- 
ever, was still having about eight stools a day. Then he gave 0.03 gm. 
of emetin hypodermically. In the following twenty-four hours, the 
patient had only one stool. The same dose was repeated daily until eight 
doses had been given. The consisteney of the stools became firmer, 
the pus disappeared. After the third injection, the balantidia could 
no longer be found. The patient was permanently relieved. As 
balantidiosis is rare in the author’s praetice, and as the result of 
emetin treatment was so brilliant, the case is reported in the hope that 
others may determine whether the drug is a spceific in this infection. 


The Extent of Protein Digestion in the Presence of Hydrochloric 
Acid Deficit, — At the suggestion of Prof. Krehl, L. Pel {Dcidsch. 
Arch. /. Jdin. Med., cxii, 369) has attempted to determine whether 
the hydrochloric acid deficit sometimes observed after test breakfasts 
or test meals necessarily means extended cleavage of protein. For 
the determination of free hydrochloric acid and hydrochloric acid 
deficit he has employed Giinzburg’s reagent as indicator. The total 
acidity has been estimated with litmus paper. The total chlorides 
were estimated by the method of Liittke and Alartius. An approxima- 
tion of the extent of proteolysis has been arrived at by determining 
total nitrogen (Kjeldahl) and amino-nitrogen by the method of Van 
Slyke. All the values have been calculated on the basis of 100 c.c. 
gastric juice and also on the basis of 100 gram nitrogen. The acidity 
has been expressed in cubic centimeters of tenth normal NaOH, the 
nitrogen in cubic centimeters of tenth normal NHs. The binding or 
uniting power (Bindungsverraogen) has been calculated; if free HCl 
is present this represents the difference between total HCl and free 
HCl, while with a deficit it is the sum of the deficit and the total HCl. 
The author has made numerous observations on the filtrates from test 
brealdasts and test meals. His general conclusions ai’e as follows: 
(p The amino-nitrogen, measured by Van Slyke’s method, is generally 
higher relatively after a test dinner than after a test breakfast. (2) 
The amino-nitrogen, as compared with the total nitrogen, is increased 
in some cases with hydrochloric acid deficit, not in others. For example, 
the author found 9 per cent, amino-nitrogen with a deficit of 119 in one 
case, 14 per cent, amino-nitrogen with free HCl of 68 in another. (3) 
The HCl-binding power and the amino-nitrogen content, given a like 
quantity of total N, do not necessarily run parallel, though in some 
cases one does find high binding power and high amino-nitrogen 
combined. Extended cleavage of protein is, therefore, not the only 
reason for high HCl-binding power. Rather it must be supposed that 
the special nature of the undigested or slightly digested proteins is 
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responsible in many cases. (4) The HCl-binding power is increased 
in some cases of deficit not in others. It is practically never sufiieiently 
increased to account for the deficit alone. (5) Among the causati^'e 
factors in ^ the production of a deficit the most important is an acid 
secretion inadequate for the amount of nitrogenous bodies present. 
Differences in the degree of cleavage of the proteins is of secondary 
importance. Thus in two cases with practically the same HCl-binding 
power and the same degree of cleavage the free acid ivas 68 in the one 
with a deficit of 24 in the other, (6) Thus there are two lands of 
deficit, the one with normal protein digestion tlie other with abnormally 
extensive hydrolysis of the portein. So far Pel has been able to dis- 
cover no differential diagnostic value through determining which of 
these is present. 


Nucleinic Acid in Blood Diseases, — W, Konnecke {Deutsch. 
Arch. f. Min. Med., 1914, cxv, 177) has undertaken the study of experi- 
mental leukocytoses in primary blood diseases, as the results recorded 
in literature have to do almost entirely with the reaction obtained in 
normal individuals or those whose blood has been only secondarily 
affected. Of the various substances employed to produce a leuko- 
cytosis, Konnecke found sodium nucleinate given intramuscularly 
was the most suitable. It was found that the effects of the sodium 
nucleinate varied according to the functional ability of the bone marrow. 
Thus, a normal bone marrow whose cells mature more rapidly under the 
action of nuclein sends a larger number of ripe cells into the blood 
stream; the result is a moderate leulcocytosis. The bone marrow in 
chlorosis and many secondary anemias (post-hemorrhagic, for example) 
is hypersensitive, the result being a more marked leukocytosis. In 
pernicious anemia and many forms of secondary anemia, on the other 
hand, the marrow was less sensitive than normal, or entirely insensitive 
to nuclein. In other words, the leukocytosis was slight or entirely 
lacking. In lymphatic leukemia only the myeloid system reacts. 
Severe cases of myeloid leukemia show no reaction to nuclein. In 
mild cases there is a decrease in the total white count folloAving the 
first injection, due, Konnecke says, to lessening in the number of 
immature cells. After repeated injections, a leukocytosis may super- 
vene, but if the injections are long continued, the organism becomes 
accustomed to the irritant and fails to react. The result of the re- 
action to sodium nucleinate permits one to draw certain conclusions 
as to the functional ability of the bone marrow, Konnecke says, which 
may be of value both in diagnosis and prognosis. 

A Study of the Kidney Function in Congenital Cystic Kidney.— 
W. H. Veil (Deutsch. Arch. f. klin. Med., 1914, cxv, 156) has had the 
unusual opportunity of studying carefully three cases of congenital 
cystic kidney diagnosed clinically. His attention was directed especi- 
ally to the examination of the functional capacity of the kidneys. In 
all three cases there were bilateral, palpable, polycystic renal tumors. 
In all of the cases the results of the functional study was the same. 
Veil found a marked decrease in the ability of the kidney to secrete 
a concentrated urine, tliough the diluting power was retained. Tins 
inability to concentrate was shoum by the passage of normal quantities 
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of urine when the patient was on a diet poor in salt and nitrogen, with 
polyuria when the usual mixed diet was given. Otherwise there was 
no diminution in the ability of the Iddneys to secrete nitrogen, sodium 
chloride and water, but for substances foreign to the body (milk- 
sugar, potassium iodide and phenolsulphonephthalein) there was a 
moderate delay in excretion. The finding of traces of albumin in the 
urine without morphological elements was constant. There was a 
moderate increase in blood-pressure amounting to 235 to 240 cm. 
water (v. Recklinghausen). The study of the blood in these cases 
revealed normal concentration, osmotic pressure, and Test nitrogen. 


SURGERY 


UNDER THE CHARGE OF 

J. WILLIAM WHITE, M.D., 

FORMERLY JOHN RHEA BARTON PROFESSOR OP SURGERY IN THE UNIVERSITY OP 
PENNSYLVANIA AND SURGEON TO THE UNIVERSITY HOSPITAL, 

AND 


T, TURNER THOMAS, M.D., 

ASSOCIATE PROFESSOR OF APPLIED ANATOMY AND ASSOCIATE IN SURGERY IN THE 
UNIVERSITY OP PENNSYLVANIA; SURGEON TO THE PHILADELPHIA GENERAL 
HOSPITAL AND ASSISTANT SURGEON TO THE UNIVEPSITY HOSPITAL. 


• Complete Fracture of the Lower Third of the Radius in Childhood, 
with Green-stick Fracture of the Ulna. — Skillern {Annals Surgery, 
1915, Ixi, 209) says that there is a fracture of tire lower third of tlie 
radius and ulna peculiar to childhood, which constitutes about 13 
per cent, of fracture of the forearm. This fracture commonly occurs 
before the age of puberty, is most frequently encountered during the 
summer months, and is caused usually by the effects of gravity plus 
momentum. It is characterized by complete fracture of the radius 
with dorsal and lateral displacement of the lower fragment and by 
incomplete green-stick fracture of tlie inner half of the ulna, usually, 
at a higher level, the outer half remaining intact and maintaining the 
deformity of the ulna, which is a bowing of the lower fragment toward 
the radial side and which in turn, maintains the displacement of the 
distal fragment of tire radius. In reducing the displacement the airn 
must be to convert the incomplete green-stick into a complete fracture 
by forcibly rupturing the still intact outer fibers, thereby enabling 
restoration of alignment of the distal fragment of the ulna with that 
of the axis of tlie bone, the distal fragment of the radius coincidently 
shifting itself automatically into position. The criterion of reduction 
is the restoration of the normal alignment of the inner border of the 
ulna. Fracture of the lower third of both bones and of the radius 
alone comprise 70 per cent, of fractures of the forearm in childhood. 
The site of the fracture and its variety may often be predicted by a 
knowledge of the history and mechanism of the fall. Injuries to 
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epiphyses, whether strain, sprain, or disjunction should be recognized 
and treated as fractures because of their importance in the growth of 
the bones and because epiphyseal injuries often predetermine infections, 
typically tuberculous. Diagnosis may be established clinically by 
the mechanism and “wincing” tenderness. If deformity exist it is 
unjustifiable to elicit further signs of fracture. Roentgenograms are 
of corroborative value, but by no means the final arbiters. Their chief 
value is in showing the degree of deformity and its presence after 
reduction. Owing to the delicacy of the radius and ulna in childhood 
fracture is the rule, while contusion and sprain are the exceptions. 
Treatment is begun by the administration of an anesthetic if deformity 
exist. Otherwise a carefully prepared and padded splint (or splints) 
is applied firmly and without undue pressure. Roentgen-ray control 
of reduction is important. Massage and passive motion are adapted 
to the individual case. The splints must be removed as soon as there 
is firm union. Operation is indicated only when conservative treatment 
is admittedly a failure. It will seldom be necessary. The inlay 
method of Albee should be used instead of an array of metal fixtures. 


Ureteral Calculi; Special Means of Diagnosis and Newer Methods 
of Intravesical Treatment. — Geraghty and Hinman (Stirg., Gyncc. and 
Ohst., 1915, XX, 515) base their observations on 67 cases from the 
urological clinic of the Johns Hopkins Hospital. They say that the 
symptoms of ureteral calculus are not diagnostic and are insufKcient 
to definitely determine either its presence or position except in rare 
instances. While radiography is the simplest and probably the most 
valuable single diagnostic method for the detection of ureteral calculi, 
even in the most expert hands, a surprisingly large percentage (22.4 
per cent.) may be undetected by it. This large percentage of failures 
demands the employment of supplementary methods before excluding 
stone with any degree of positiveness. By means of collargol uretero- 
grams a calculus occasional!}^ will be shown which the simple Roentgen- 
ray failed to reveai. The employment of the wax-tipped catheter is 
by far the most accurate method for the detection of ureteral calculi, 
and this method should be in more general use. In 6 out of 30 cases 
of ureteral calculi (20 per cent.) seen in the last two years, it has located 
a stone where repeated roentgenographs were uniformly negative. 
Owing to the great frequency of extra-ureteral shadows in the region 
of the pehdc portion of the ureter, diagnosis of ureteral stones in this 
region cannot be accepted without confirmatory information. A 
considerable number of stones which enter the ureter pass spontan- 
eously, and the diseovery of a small calculus is not always an indication 
for immediate operative interference. Unless the stone is blocking 
completehv or producing repeated and violent colic, simple and manip- 
ulative methods should first be employed. For calculi beyond the 
juxtavesical portion, displacement with the ureteral catheter,^ injec- 
tion of oil or the securing of relaxation of the ureteral wall by using the 
thermocatheter may, in certain cases, result in the expulsion of the 
stone. When the stone is in the vesical portion of the ureter, cystoscopic 
procedures should usually be successful. A study of these cases, as 
well as different series reported in the literature, shows that a consider- 
able portion (14.3 per cent., Geraghty and Hinman; 17 per cent, of 
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204 cases, Jeanbrau) of ureteral calculi are arrested in the intramural 
portion of the ureter — a portion which can be readily reached by 
cystoscopic methods. These methods, therefore, have an increasing 
field of usefulness. 


Periosteal Regeneration of Bone.— Smith {Sura., Gyncc. and Obst.,- 
1915, x.\, 547) says the following conclusions are drawn from consid- 
erable experimentation carried on at several different institutions, 
some under very adverse conditions and others under favorable cir- 
cumstances. The results obtained were absolutely contradictory to 
each other. This clearly demonstrates that the cellular elements of 
the stripped periosteum are dependent upon a varying personal factor. 
It is possible at the present time to vary the end results according to 
certain technique; the periosteum stripped quickly and with a sharp 
periosteotome will produce bone in a greater percentage of cases if 
young animals are used than if fully developed adult animals are 
employed. Likewise a greater percentage of positive results will be 
obtained with periosteum which is stripped slowly and with an elevat- 
ing action of the periosteotome than when the periosteum is quickly 
torn loose from the compact bone. A very large percentage of positive 
results can be obtained by using very young animals and small strips 
of periosteum. Fibrin is a very active stimidant to osteoblastic activity. 
In the clinical utilization of tliese facts, many important factors must 
be taken into consideration with respect to the end results desired; 
i. e., stage of bone development; care with which the subperiosteal 
resection is performed ; ample allowance should be made for satisfactory’- 
conditions suitable to fibrin formation and a generous supply of blood 
to the part provided for. 


The Nervous System and Abdominal Affections. — Thies {Mitt. a. d. 
Grenz. gcb. d. Med. u. Chir., 1915, xxvii, 415) says that in diseases of 
the intestinal tract one often observes enlargement or diminution and 
usually a difference in the size of the pupils, or in the opening between 
the eyelids. The further oralwards the disease in the intestine, the less 
frequently is the difference in the pupils or eyelids found, and the 
further rectalwards the disease, the more frequently. These eye 
symptoms are found with especial frequency in diseases of the organs 
supplied by the sacral-autonomous nerves, as in the large bowel, the 
genital organs and the urinary bladder. The difference in the pupils is 
found more frequently than in the opening of tbe eyelids, especially in 
diseases of the upper intestinal tract. A difference in the pupils or 
opening of the eyelids is only rarely found in affections of the kidneys. 
It is likewise usually absent in affections of the gall bladder without 
participation of the large bowel. The difference in the pupils or open- 
ing of the eyelids disappears, as a rule, after the removal of the local 
abdominal focus of disease or it is diminished. Occasionally one finds 
later a reverse difference. 


Management of the Convalescent Stage of Hip Disease. — Packard 
(Avier. Jour. Orthoy. Surg., 1915, xii, 666) says that he has seen many 
cases of hip disease in the past year, where the treatment had been 
discontinued while the patient was in the convalescent stage. These 



294 


PEOGRESS OF MEDICAL SCIENCE 


cases were free from pain, but the limbs were generally flexed and 
adducted, and in many instances the lameness was increasing, motion 
was present in some case but generally absent. From his experience 
he concludes that: Many cases of hip disease are discharged as cured 
while the disease is still in progress. Great care must be exercised in 
determining the joint condition, and protection should be continued as 
long as indications of the disease are present. Repeated Roentgen-ray 
pictures must be taken as an additional guide for treatment. The 
deformity of flexion and adduction should be prevented during treat- 
ment, but if present, corrected without trauma to the joint. If for 
any reason there is the slightest evidence of a relapse after the treatment 
has been discontinued, immediate protection of the joint is demanded. 
To obtain the best result one should not be content with methods wliich 
demand the least time, or nature’s cure supplemented by osteotomy, 
but should always utilize the means that best meet the indications, 
regardless of the expenditure of the surgeon’s time. 


The Futility of Arterio-anastomosis in the Treatment of Impending 
Gangrene of the Lower Extremity. — Stettin (Surg., Gyncc. and 
Obst., 1915, XX, 381) did a series of eighteen experiments, his aim being 
to find some way of graphically recording the amount of tlie arterial 
circulation possible through venous channels and he called upon the 
Roentgen rays as an aid. He used lower extremities, freshly amputated, 
in cases of gangrene from arteriosclerosis or other arterial disease 
and variously injected these with liquids impenetrable to the Roentgen 
rays. He says that the arterial circulation to the periphery, even in 
very advanced arterial disease, is in every respect better and easier 
than the retrograde venous circulation, mainly because of the obstruc- 
tion offered by the valves and the short circuiting of the blood through 
anastomoses of neighboring venous collaterals. The operation is 
dangerous and the results have been most unsatisfactory, except in a 
small percentage of cases. The few so-called successful results liave 
been obtained probably more in spite of than because of the operation, 
inasmuch as various factors play a role in the improvement in these 
cases, as improvement has been recorded after definite closure of the 
anastomosis, and as failure has occurred with perfect patency of the 
arteriovenous fistula. Even if the anastomosis functionates, which 
it rarely does, there is no possibility of circulatory improvement, but 
rather quite the reverse. The term “reversal of the circulation,” 
at least so far as clinical cases are concerned, is absurd. Even if the 
usefulness of the operation were proved beyond question, the possible 
indications would be restricted to an unappreciable minimum. Stettin, 
therefore feels that the scepticism of Lejars, Lenormant, and. Wettstein 
is a trifle too mild. Even Coenen is not quite emphatic enough. 
Stettin rather agrees with Guthrie, who, although having once claimed 
to have shown with Carrel the possibility of reversal of the circulation 
in the limb of a dog, deplores the fact that arteriovenous anastomosis 
should have been applied to the human being for circulatory disturb- 
ances of the lower extremity and prophesies its failure; for he, Stettin, 
believes that it is very questionable if the operation is ever justified. 
He believes that this procedure should be entirely eliminated from our 
surgical repertoire. 
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The Effect of Lumbar Puncture in Delirium Tremens.— Steinebach 
{Deutsch. med. Wclinschr., 1915, xH, 369) says tliat the cerebral pressure 
is increased absolutely in most cases of delirium tremens and probably 
is relatively increased in all. He found tlie cerebrospinal fluid under 
considerable pressure in one patient who showed inactive pupils to 
light — and tlie delirium subsided immediately after a lumbar puncture. 
He says that Schott-Miiller has claimed that in acute alcoholic in- 
toxication the cerebrospinal fluid is always under increased pressure 
and that alcohol is present in tlie fluid. Acting upon these observations 
Steinebach has systematically applied lumbar puncture for the treat- 
ment of delirium tremens. His results have confirmed his impression 
that the abnormally high pressure is responsible for the symptoms of 
delirium. He does not believe tliat the alcohol content of the spinal 
fluid is directly responsible for tlie delirium but is inclined to attribute 
the symptoms to a combination of high cerebral pressure, with a 
secondary poison generated by the alcoholic intoxication. The relief 
of symptoms following lumbar puncture is due not only to a regulation 
of the pressure but also to the renewal of a certain amount of poison 
accumulated in the cerebrospinal fluid under tension. 


Kaolin and Blood Charcoal in the Treatment of Diarrhea Processes. — 
Wolff and Eisner {Therap. d. Gegenw., 1915, Ivi, 92) says that bolus 
alba (Kaolin) which has been recommended for years as the best 
treatment for cholera has been proved most efficient by the experiences 
in tlie present war. It seems to act by absorbing the toxins and mechan- 
ically engulfing the bacteria and carrying them away with it. Blood 
charcoal acts very similarly and the two can be used in combination. 
He gives details of twenty-five cases of various diarrheal diseases 
including dysentery and typhoid fever, showing the almost immediate 
arrest of the diarrhea after the use of kaolin and charcoal. The kaolin 
and charcoal can be given in oatmeal gruel, care being taken to prevent 
them from settling to the bottom by constant stirring. This method 
of treatment was also used with apparent success in some healthy 
bacillus carriers, no bacilli being found in their stools after treatment. 
The autlior adds that no treatment is so simple nor is it easy to imagine 
anything more harmless. 


The Treatment of Typhoid Fever with Dead Cultures of Typhoid 
Bacilli.— Goldsheider and Aust {Deutsch. med. Wchnschr., 1915, xli, 
361) report a series of fifty-seven typhoid patients treated with good 
results by vaccine made with killed cultures of typhoid bacilli. They 
found that, after a preliminary increase in the fever which at times 
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lasted several claj^s, the temperature frequently fell by crisis with 
corresponding improvement in the remaining symptoms. They 
warn against its use in the event of a complicating pneumonia, intestinal 
hemorrhage, a weakened cardiac action, or in cases in which the tem- 
perature is at an abnormally high level. 


The Treatment of Typhoid with Autogenous Living Vaccine. — 
Bourke, Evans and Rowland {Brit Med. Jour., 1915, 2831, 584) 
after treating cases of typhoid fever with the ordinary vaccine and 
obtaining excellent results were led to try the effect of autogenous 
living vaccine as a therapeutic measure in typhoid fever. Their cases 
have demonstrated that this method of injecting living bacilli in- suit- 
able doses is perfectly safe. The vaccine was injected subcutaneously, 
as a rule in the pectoral region and was followed by a very slight local 
reaction, but a marked general reaction. The injection, as a rule, was 
followed by a sharp rise in temperature within the first few hours 
followed by a marked fall within twenty-four hours after the injection. 
Careful notes were made and in their minds there is no doubt that this 
treatment had a beneficial effect and tended to cut short the duration 
of the disease. It promotes perspiration, the aspect of the patient 
undoubtedly becomes brighter after injection, and the tongue becomes 
much cleaner. The disease was in each case diagnosed by means of 
blood culture. For this purpose 5 c.c. of blood were drawn from the 
arm and immediately transferred to 1 per cent, sodium taurocholate. 
From this a broth culture was prepared, and the purity and identity 
of the growth verified by agglutination and sugar fermentation tests. 
The broth culture was reinoculated into fresh broth every day and itself 
constituted the vaccine. No further preparation -whatever was em- 
ployed. The age of the culture used was generally eighteen hours, 
and the number of bacilli contained in it Avas obtained by a direct 
method of counting. The aA^erage number of organisms ranged from 
60,000,000 to 300,000,000. They believe that their observations 
demonstrate that a living culture of the typhoid bacillus can be injected 
subcutaneously into enteric patients, not only Avithout any deleterious 
effects, Avhatever, but, as far as the cases reported shoAAq Avith decided 
faAmrable influence on the course of the disease. 


The Destruction of Tetanus Germs with Ultra-violet Rays. — 
Jacobsthal and Tamm {Milncli. mod. Woch., 1914, Ixi, 2324) report 
that radiation of jagged Avounds A\dth ultra-violet rays Avill kill tetanus 
bacilli and the bacilli of malignant edema at the site of infection. 
They believe that systematic use of this method of treatment Avill 
help to prevent systemic infection. This method should not replace 
thorough surgical cleansing of the Avound but should supplement 
the surgical treatment. Kromayer’s lamp and the artificial high solar 
light may be used to generate the ultra-violet rays. 

The Action of the Opium Alkaloids on the Coronary Artery and the 
Coronary Circulation. — ^INI acht {Jour. Am. Med. Assn., 1915, IxiAq 
1489) says that morphin, the principal opium alkaloid, produces a 
mild relaxation or dilatation of the coronary artery and an increase in 
the coronary outfloAv; narcotin produces the same eftect in a greater 
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degree, and papaverin gives certainly the most marked vasodilating 
action of them all. On the other hand, the vasodilator effect of codein 
on the coronary is A'ery slight, and that of nareein and thebain prac- 
tically none at all. A most interesting phenomenon noted is the 
peculiar result of the synergism, or antagonism as it might better be 
called of morphin and narcotin. A combination of these two alkaloids 
instead of producing a vasodilatation, as might be expected produces 
practically no dilator effect at all. Tliis antagonism apparently exists 
only in the dilator action of narcotin and morphin. In his experiments, 
Macht found that narcotin is by no means an inert drug but is quite 
toxic to the heart, respiration and otlier physiologic functions. The 
effect of combining morphin and narcotin seems to be rather a true 
synergism in which the two components play equally important parts. 
To a lesser extent a similar s^mergism has been noted between morphin 
and papaverin, and codein and narcotin. The commercial combinations 
of opium alkaloids of Straub and of Sahli were found to produce very 
little vasomotor change in the coronary circulation. It is hardly 
necessary to declare that these differences in the behavior of the differ- 
ent alkaloids may be of practical importance. Thus, for instance, 
in cases of coronary spasm, which is regarded as the commonest cause 
of angina pectoris, an opiate possessing a marked vasodilator action 
Avould certainly be preferable. J. Pal of ^henna, who has worked a 
great deal with papaverin, has actually recommended and employed 
that drug in angina pectoris and other conditions with vascular spasm. 
In choosing a suitable drug, other factors are, however, to be borne 
in mind. The principal other factors to be considered in the case 
of an opiate are its narcotic and analgesic action, its effect on the 
respiratory centre, and its effect on the heart. In respect to narcosis 
and analgesia of the six alkaloids studied, nareein and thebain fall out 
of consideration. These alkaloids, though derived from opium, have 
no sedative action. Indeed, thebain is a convulsant much like strj'^ch- 
nin, and nareein has also an exciting rather than sedative influence on 
the central nervous system. Narcotin also has very little effect on 
pain. Of tlie three other alkaloids remaining, the narcotic and anal- 
gesic properties of morphin and codein are too well known to need 
reiteration. It is not generally known, however, that papaverin is 
quite an efficient drug in this respect, though attention was called to 
that effect by Baxt as early as 1869. In regard to action on the re- 
spiratory centre of the three drugs, morphin, codein, and papaverin, 
the morphin is certainly the most depressant. Macht states that 
papaverin is much less depressant than morphin in this respect, and 
codein still less so. As to the action on the heart, it may be also stated 
in this connection that narcotin has the most toxic action of the alkaloids 
studied; and morphin, though not very poisonous, is in full doses 
depressant to the heart. Codein and papaverin, on the other hand, 
were found to have no depressant action in this respect, and in small 
doses were found actually to stimulate cardiac activity. Inasmuch as 
all opium alkaloids in excessive quantities are depressant to the heart, 
and inasmueh as eaffein is one of the chief pharmaeologic antidotes 
to opium and is at the same time a cardiac stimulant, it was of interest 
to learn the action of a combination of eaffein and some of the alkaloids 
studied. Accordingly, some experiments along these lines were made. 
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It was found that caffein alone dilates the coronary artery, and that 
this action is not antagonized by the opium alkaloids. Thus a com- 
bination of papaverin and caffein gave a dilatation of the coronary 
ring. In respect to the cardiac effect, it was found that caffein, given 
simultaneously with an opiate, produced cardiac stimulation and 
counteracted any cardiac depression that might otherwise have occurred 
Macht hopes that these observations may conduce to a more rationa 
therapy of cardiac conditions. 


The Indications for the Subcutaneous Use of Magnesium Sulphate 
in Traumatic Tetanus. — Usener {Munch, med. Woch., 1914, Ixi, 
2323) writes especially concerning the treatment of tetanus by sub- 
cutaneous injections of magnesium sulphate. He believes that it is 
of real value and should be used in large doses under conditions which 
directly threaten life — such as severe dyspnea due to tetanic spasm 
of the respiratory muscles, severe spasms of the esophagus, etc. The 
subcutaneous use of magnesium also lessens the number and severity 
of individual convulsions. The intradural use of magnesium 'should 
be reserved for the very urgent cases — as untoward effects, such as 
paralysis of respiration, are frequently seen. With regard to the 
strength of solution to be used for subcutaneous injection, Usener 
advises a solution of from 40 to 50 per cent, strength for adults in 
dosage of from 0.15 to 0.2 g. per kilo. In light cases a single dose may 
be sufficient but in severe cases and when it is necessary to secure the 
full effect of the drug, three or four doses at two-hour intervals should 
be given. In order to maintain the effect of the remedy its adminis- 
tration should be continued until the symptoms calling for its use have 
disappeared. 

The Intravenous Injection o£ Mercurialized Serum in Syphilis. — 
Thompson {Jour. Am. Med. Assn., 1915, Ixiv, 1471) has devised a 
method of administering mercury intravenously without the unpleasant 
results (phlebitis and periphlebitis) which occasionally occur after the 
intravenous injection of mercurial salts in watery solution. He makes 
use of mercm-ialized serum and gives the details of its preparation in 
his article. In brief, the serum is prepared by adding an aqueous solu- 
tion of mercuric chlorid to blood serum so that 7 c.c. of the mixture 
contains one-third grain of mercuric chlorid. Mercury albuminate 
which is at ffist precipitated on the addition of the serum is completely 
dissolved when an excess of serum is added; and is kept in solution 
indefinitely by heating the mixture in a water-bath for one-half hour 
at 55° C. The mercurialized serum can be kept indefinitely in sealed 
ampoules. Thompson gave 1.75 c.c. of the serum (equivalent to yV 
grain of mercury) as an initial dose and gradually increased this dose 
to 7 c.c., the equivalent of i grain of mercuric chlorid. Symptoms 
of mercurialism developed after comparatively small amounts of 
mercury had been given in this way. He says in conclusion that the 
intravenous method of administrating mercury is not the method of 
choice in all cases of sjq)hilis, but is so in certain cases, in which quick 
results must be brought about, and in those cases in which great pain 
occurs in intramuscular injections of mercury. 
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Ameba Colitis in a Child of Five Years.— G. J. Greil (Archiv. 
Pediatrics, 1915, xxxii, 272) reports a case of ameba colitis in a child, 
aged five years. The condition began with distention and pain in the 
abdomen, and developed gradually into emaciation, with manj’^ blood- 
tinged movements a day, severe abdominal pain, and distention. On 
examining the stools, actively motile amebas were found. Marked 
improvement followed two hypodermic injections of one-tenth grain 
and one-eighth grain respectively during twenty-four hours. Emetin, 
grain one-sixtli, was given every two days for three or four doses, and 
the child apparently recovered by rapid degrees after this. The stools 
were examined at the end of three weeks and again in one month, 
amebas Avere found, and tlie emetin given every other day for six doses. 
The examination at the end of this third month was negative and the 
patient declared cured. The case illustrates the importance of thorough 
and continued examination even when the patient is apparently well. 


Early Pulmonary Tuberculosis in Childhood. — Kenneth Fraser 
{British Jour, of Tuhercidosis, 1915, Lx, 1) gives an analysis of the 
study of approximately 300 cases of pulmonary tuberculosis among 
children in elementary schools. Out of 29,750 children attending 
elementaiy schools in one county, 296 cases of pulmonary tuberculosis 
were diagnosed. The percentage distribution was: Whole county, 
0.8 per cent. Rural: boys, 0.8 per cent. ; girls, 0.7 per cent. Urban: 
boys, 0.8 per cent. ; girls, 0.9 per cent. In point of age, the number of 
cases increases rapidly from 19 at five years to 37 at six years, 38 at 
seven years, and 40 at eight years. These figures seem to constitute 
a serious indictment of the influence of school life on children pre- 
disposed to tuberculosis. The returns for Aveight and nutrition of these 
cases is striking. Of this series 24 per cent. Avere above average weight, 
10, per cent. Avere of average Aveight, and 64 per cent, were below average 
Aveight. Nutrition must be considered A^dth weight, and at least 40 
per cent, of this series showed signs of impaired nutrition, which is 
probably the first visible sign of tuberculosis infection. Night sweating 
occurred in 55 per cent, of the cases. This has no weighty significance 
unless the SAveats are markedly heavy. Coughing occurred in 45 per 
cent, of cases, the dry “hacking” cough being particularly significant 
of incipient phthisis. In this series, in only 1 case Avas neither apex 
invoh'^ed, in 76 per cent, the apices of both lungs Avere affected. Where 
one apex alone was involved the right showed three times to once in 
the left. Moderate dulness occurred in 40 per cent., marked dulness 
in 91 per cent., and very slight dulness in 23 per cent, of the cases. 
Friction, denoting pleurisy, and fine crepitations Avhen localized and 
persistent are the most valuable auscultatory signs. Within two 
years, 214 reexaminations Avere made and indicated that spontaneous 



300 


PROGRESS OP MEDICAL SCIENCE 


improvement is more common in girls than in boys, that it tends to 
increase from the sixth year onward, and that rural areas have a much 
greater tendency to develop spontaneous improvement than urban 
areas. 


Prognosis and Treatment of Congenital Syphilis. A Plea for Noti- 
fication. — Leonard, Findlay, and Madge Eobertson (Glasgow 
Med. Jour., 1915, hxxxiii, 330) give a synopsis of results obtained with 
different methods during the last two years. The following methods 
were tested. Cases treated with mercurial inunction and in breast- 
fed children the administration of pot. iod. and hyd. perchlor. to the 
mother. This method uniformly shows a high death rate from the 
reports of other investigators and the authors’ figures in IS cases 
show a mortality of 66 per cent., and of 71 per cent, for children under 
thi’ee months. Cases treated with joha and neosalvarsan by intra- 
muscular injections and mercurial inunction showed fairly good results 
but the method was discarded on account of the great pain, the necro- 
sis, and sloughing which often occurred. Cases treated with neosal- 
varsan by intravenous injections and mercurial inunction; in all, 
43 cases were so treated. In younger children the veins of the scalp 
and in older children the external jugular vein was used. Concentrated 
solutions were used, 0.05 to 0.3 gram to 3 or 5 c.c. normal saline. 
Twenty-two of the cases were under three months and including all 
cases that died within a year of the last injection showed a mortality 
rate of 45 per cent. Antenatal treatment in 7 cases is reported. This 
is the treatment of pregnant women by neosalvarsan intravenously and 
by mercurial inunction. The result was good, the children at birth 
and at subsequent examinations showing no clinical signs of syphilis 
and having negative Wassermann tests. In no case was the course 
of pregnancy interrupted. The uterine localization of the disease 
accounts for the absence of clinical manifestations in mothers of syphil- 
itic children. Congenital syphilis, even when vigorously treated shortly 
after birth is difficult to cure and has a high mortality. Of all the 
methods antenatal treatment with salvarsan would seem to give the 
best results from the above series and from the reports of Sauvage 
with 93 per cent, of cures and Bourret and Fabre with 100 per cent, 
of cures. For its proper execution, however, notification in some form 
or other is advisable and even essential, and syphilis should be added 
to this list of notifiable diseases so that the great number of cases be 
reduced by the proper treatment. 
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Indications and Contra-indications for the Use of Pituitary Prepara- 
tions in Obstetric Practice.— Vogt (Zisclir. f. Gehiirtsh. u. GynaL, 
1915, Band Ixxvi, Heft 3) contributes an interesting paper based 
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upon his observations in Kehrer’s clinic in Dresden. He has been 
accustomed to use this drug at the end of the period of dilatation and 
during the stage of c.xpulsion, especially when delay occurred through 
inefficient uterine contractions; also in the case of primipai-as much 
above the average age for child-bearing, in deficient development of 
the uterus, in constitutional conditions depressing the patient, and in 
premature rupture of the membranes with escape of amniotic licjuid, 
pituitary extract had given good results. In moderately contracted 
pelves where disproportion is not great, the writer obtained good results 
Ijy giving pituitary extract. In contracted pelvis, however, the field 
for the use of pituitary extraet is a very limited one. When the patient 
has had pains for some time, which grow weak, the disproportion 
between mother and child being a very moderate one, pituitary extract 
may be given to increase the power of uterine contractions. Care 
must be taken that the pelvis is not highly contraeted, or the child 
excessively large, but in moderate degrees of contraction the Mercurio- 
Walcher position will be found especially valuable. Three illustrated 
cases are reported in which the use of pituitary extract seemed valuable. 
In cases where fever develops during labor, the use of pituitary extract 
brought about spontaneous delivery and spared the patient the dangers 
of operative interference in these cases. The writer has also had good 
results in giving pituitary extract when he was using dilating bags 
to expedite labor. The dread of operative interference is so strong 
in some that it is difficult to obtain permission to perform operations. 
In breech presentation where every effort is made to secure spon- 
taneous expulsion, pituitary extracts may also be of considerable 
value. Those operations whose function it is to increase the size of 
the pelvis, such as hchostiotomy and sybeutaneous symphysiotomy, 
will give better results if the use of pituitary extract be combined with 
the operation. The writer has little of personal experience to give 
in the use of pituitary extract in placenta previa. After Cesarean 
section this substance is useful, especially in cases where compression 
of the uterus has been made by a broad bandage during the time of 
actual delivery. The drug is useful and, when the placenta has been 
retained, the dangerous procedure of removing it by . the hand may 
sometimes be avoided by giving pituitary extract, when the uterus 
will expel its contents spontaneously. In estimating the contra-indica- 
tions for the use of the substance, he was unable to find evidence that 
pituitary extract entered the blood of the child when given to the 
mother during labor. It was possible, however, to bring on pains 
in this manner, so vigorous as to subject the child to unusual pressure, 
with its unfortunate result. As regards the mother, the drug should 
not be used when the condition of the kidneys is bad, as it is sometimes 
injurious and increases blood-pressure in such cases. It is interesting 
to observe that in a case of albuminuria with severe nephritis, and with 
a blood-pressure of 180 , pituitary extract was given just after the 
child had been delivered by embryotomy. The drug seemed to have 
very little effect. In cases of cardiac disease, where the heart muscle 
is inefficient in maintaining circulation pituitary extract is not contra- 
indicated, but often acts as a stimulant, as do camphor, digitalis, and 
caffein. The strongest contra-indication is found in symptoms of 
threatened uterine rupture. The presence of the contraction ring 
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should act as a warning against the use of the drug. Injurious com- 
plications arising from relief by pituitary extract must be rarely ob- 
served, as very few have been reported. The dangers in the use of the 
drug are few in proportion as it is correctly and carefully employed. 
It has no cumulative influence, and can be used at intervals of one or 
two hours at all stages of labor. The unpleasant symptoms sometimes 
seen, slowing of the^ pulse, threatened collapse, paleness, syncope, 
dilated pupils, sweating, and general depression, are peculiar to the 
individual patient. Occasionally very violent uterine contractions 
occur which are attended with considerable pain. Spasmodic con- 
traction of the internal portion of the cervix and tetanus of the uterus 
have also been observed. In using these preparations the heart sounds 
must be watched by auscultation, when it will be noted that the fetal 
heart beat is often slower than normal. Thus the fetal heart has beat 
as slowly as 40 to the minute in occasionally observed cases. So the 
discharge of meconium is also a sign of dangerous pressure. Should 
the fetal heart be much disturbed the drug must be stopped, and 
prompt delivery effected by some operation. The writer has investi- 
gated a number of cases where death occurred in the child shortly 
after labor, or during labor, but had never found a case where the 
drug could be justly considered the sole cause of tlie accident. In 
mentioning the different preparations which he employed, five are 
enumerated: one an American preparation, one English, one French, 
and tnm German. The latter had been used in 7600 labors. 


Changes in the Maternal Decidua Producing Complications During 
Pregnancy. — ^Hinselmann (Ztschr. f. Gehurish. u. Gynak., 1915, Band 
Ixxvi, Heft 3) has studied microscopically the parietal decidua in 
pregnancy when abnormalities in the chorion were present. He 
finds that violent impaction by the fetus is responsible for some of 
these conditions which has produced changes in the cells of some of the 
parts. Unquestionably, the amniotic liquid and also bacteria, have 
some influence. Necrosis is present in the deep layers of cells, or where 
there are channels through the decidual nuclei, the influence of the 
amniotic liquid can be excluded; so also, can possibly that of bacteria. 
In some of these cases hydrorrhea develops, and in others areas in the 
chorion become necrotic, and complications on the side of the fetus 
may develop. 
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Acute Traumatic Displacement of the Uterus.— The ability of a 
single, acute trauma to cause displacement of a previously normal 
uteras has often been called into question, and not a few gynecologists 
are inclined to doubt the possibility of such an occurrence. In a paper 
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recently presented before the New York Academy of Medicine, how- 
ever, Barringeu {Avi. Jour. Obst., 1915, Ixxi, 758) reports six cases in 
which she believes this type of displacement to have occurred. The 
ages of these patients ranged from fifteen to forty-three years; all but 
one were nulliparm at the time of the accident. In two cases the 
accident consisted in a fall on the back or side in the supine position, 
incident to being hurled from a car; in two others there was a sudden 
fall in the sitting position on the ice or a hard floor; in one the history 
was of a sudden unexpected strain in lifting, while in the sixth case 
the exact nature of the accident could not be determined, as tlie patient 
lost consciousness at the time. All the women were confined to their 
homes for periods varying from a week to several months. The symp- 
toms that have been most prominent in the author’s experience in 
cases of this type may be divided into four groups, as follows: (1) 
Pain, usually in the lower portion of the back, over the sacrum and 
coccy.x, sometimes in the region of tlie rectum, with painful defecation; 
(2) Bladder irritability, this being expressed by great urgency and 
frequency of micturition. It may be so severe as ,to dominate the 
clinical picture. (3) Change in type of menstruation. In one of the 
patients a uterine hemorrhage occurred immediately following tlie 
accident; in two, menstruation became painful, prolonged, and too 
frequent; one case had not menstruated since the accident up to time 
of examination, and one showed no cliange. (4) Characteristic posture 
and gait. The shoulders are generally stooped forward, witli head carried 
slightly forward, the dorsal and lumbar spine held in a position of slight 
kyphosis, the whole appearance suggesting tlie posture of traumatic 
lumbago. The lower abdominal muscles may be more or more con- 
tracted, the patient supporting them witli her hand; the gait is slow and 
guarded. On vaginal examination, the author usually found one of 
three conditions: either (1) the uterus had swung over 180° on its 
pivotal point in the pelvis. The fundus lying in third degree retro- 
version, with the cervix in its normal place; (2) there was a moderate 
degree of prolapse; or (3) the uterus was a whole had been driven 
back into the hollow of the sacrum in varying degress of retroversion, 
fundus and cervix being incarcerated tliere. Treatment of course 
consists in reduction as soon after the accident as possible. In one 
instance, in which the diagnosis was made a day or two after the accident 
the uterus snapped back into place; the young girl was kept on her 
abdomen for a week, and was warned to keep tlie bladder emptied 
frequently. She made a complete recovery, has since married, and has 
had no difficulty with retroversion of the pregnant uterus. In another 
case, in which a couple fo weeks had elapsed since the accident, conges- 
tion made the reduction more difficult, necessitating tamponing the 
posterior fornix, and the employment of hot douches. Recovery here, 
also, was complete and permanent, the patient having been followed 
for over five years. In a third cases the condition was discovered 
only after two months of great discomfort; here treatment by means 
of a pessary was necessary for weeks, and the uterus never returned 
to as perfect position as the others. The author emphasizes .the im- 
portance of early diagnosis in these cases, since if the conditions remains 
unrecognized, the patient will probably drift into years of invalidism, 
from which she might have been saved. 
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Treatment of Chronic Ulcer of the Vulva by Salvarsan. — Fisichella 
(Foliclimco, 1915, xxii, 485) says that he has observed in the past five 
years twenty cases of clironic, indolent ulcers of tl)e Audva, in all of 
which the Wassermann Avas positiA'^e. He has come to consider syphil- 
itic infection of great importance in the etiology of this local condition 
although in the one case in Avhich he attempted to demonstrate spiro- 
chetes in smears from the ulcer, he Avas unsuecessful, probably oAving 
to the faet that the patient had been subjected to Augorous local and 
systemic treatment. Clinicians, he says, have generally refused to 
consider vulvar lesions of this type syphilitic in origin, even Avhen 
occurring in obviously syphilitic subjects, OAving to the failure of 
the ordinary specific treatment Avith mercury and the iodides to effect 
a cure. Fisichella considers, however, that these lesions are in fact 
comparable to many others — such as some gummas occurring in bones 
and on mucous surfaces, certain cutaneous keratoses, etc. — ^Avhich, while 
extremely rebellious to mercury and iodides, yield quiekly to small 
doses of salvarsan. In support of this idea, he cites the cases of tlmee 
prostitutes who came into his AA'ard for treatment. In all of these 
women the Wassermann reaction Avas positive, and plain clinical 
evidences of syphilis Avere present. In addition to other lesions, all 
had indolent, phagodenic ulcers of the vulva of long standing. Active 
treatment by means of mercurial inunctions, biniodide, and ICI, to- 
gether Avith local antiseptic applications, had been Avithout effect, 
but the changes produced after small doses of neosalvarsan Avere little 
less than marvelous. The drug Avas given by the usual intravenous 
method, starting AAdth 0.15 gm., a second dose of 0.30 gm. being given 
four days after the first, and a third of 0.40 gm. five days after the second. 
Immediately after the first administration, improvement began to be 
noticed; healthy granulations Avere formed, and gradually cicatrization 
began from the edges, complete healing taking place in all tliree cases 
within fifteen days, notAvitlistanding the fact that these ulcers had 
resisted all other methods of treatment for years. Subsequent examina- 
tions of the patients have shoAvn the result to be permanent, nothing 
remaining at the site of the original ulcer but a smooth,- firm cicatrix, 
witli a slightly pigmented border. 
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Elliott’s Operation in Glaucoma.— Lundsgaard {Kim. Monaishl.f. Aug- 
enhl:., February and March, 1915, p. 209) concludes from his experience 
with this operkion that the procedure is a very valuable addition to 
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the therapy of glaucoma, in suitable cases relatively certain in its 
results, and of facile execution. Three years additional experience 
with it, however, has convinced the author that this operation entails 
greater risk than he was first inclined to believe. He, therefore, does 
not now favor operating in every case of increased tension and would 
not, like Elliott, operate as a prophylactic measure. Where the tension 
is relatively low, 30 to 35 nun. without loss of field, miotics have given 
satisfactory results; where the tension is higher than 30 mm., especially 
if miotics are without effect, the writer operates in all cases of simple 
glaucoma, even where the fields have been markedly affected and the 
visual acuity lowered. 

In secondary glaucoma (uveitis with increased tension) the reporter 
would be very conservative as regards operating. To avoid second- 
ary perforation and infection he recommends making the conjunctival 
flap as thick as possible and he considers the iridectomy to be, to a 
certain extent, a preventive measure, in that it prevents secondary pro- 
lapse of iris, which event he believes favors perfoi’ation, for which 
reason the prolapse is to be excised whenever it occurs. 


The Effects of Various Kinds of Rays upon the Crystalline Lens. — 
Chalupecky (ffTr/;. mcd. Wchnschr., 1914, pp. 27, 270) has attempted 
by suitable e.xperiments to gain an insight into the mechanism of the 
occurrence of opacities of the crystalline lens, following the action of 
powerful sources of electricity as well as the influences of various 
kinds of rays. By means of chemical analyses and experiments upon 
guinea-pigs, he was enabled to confirm Widmark’s views as to the 
direct influence of the ultra-violet I’ays upon the lens. On the other 
hand, he was unable to show by his experiments with the Roentgen rays, 
even with intense radiation, any chemical changes in the structure of 
the crystalline. A like negative result occurred in his experiments 
with radium chloride, with Roentgen rays and with mesothorium. 


Glaucoma and Blood-pressure. — MacRae {Ophthalmoscope, April, 
1915, p. IGS) examined 20 cases of primary glaucoma and a number of 
control cases with a view to determining the influence of the blood- 
pressure in glaucoma. His results are not uniformly either in favor 
of, or against, the theory that the average blood-pressure in glaucoma 
is high, though they tend to oppose that view. That the blood-pressure 
helps to maintain the eye tension, no one will deny, but the latter 
may be affected in many ways which have no connection with, and 
no effect on, blood-pressure; and conversely the blood-pressure may 
alter greatly without any corresponding observable effect upon the 
intra-ocular tension. That blood-pressure is of any importance at all 
in the causation of glaucoma is very doubtful. (It may be recalled 
that Dunn and Jackson have invariably found the blood-pressure 
above normal in primary glaucomU.) 


Glaucoma in the Young. — ^From an exhaustive study of the clinical 
material of the University Eye Clinic of Tubingen, Haag {Klin. 
Monatsbl. f. Atigenhlc., February and March, 1915, p. 133) conies to the 
following conclusions; General diseased conditions, particularly dis- 
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turbances of nutrition, were relatively frequent in this series of cases 
of juvenile glaucoma. Inflammatory glaucoma was about tivice 
as frequent as simple glaucoma, witli no decided difference in this 
respect between the sexes. Of the different states of refraction, myopia 
was relatively frequent, hypermetropia relatively rare; accordingly 
disposition of hypermetropic refraction to glaucomatous disease does 
not exist, while the former is true in' the case of myopia; myopia is 
more frequent in simple than in inflammatory glaucoma. A deep 
anterior chamber is decidedly more frequent in inflammatory than 
in simple glaucoma; in fact it is only eyes with myopie refraction which 
present a deep anterior chamber. Heredity does not appear to play 
a greater part in juvenile glaucoma than in the same disease in older 
subjects. Congenital anomalies are frequently present in juvenile glau- 
coma. The writer’s material presented no grounds for assuming an 
essential difference between the glaucoma of youth and that of age. 


Impaired Vision Following Naked-eye Observation of Solar Eclipse. — 
Schuler (Heidelberg Dissert. Centralbl. f. p. Augen., April, 1915, p. 
95) reports 26 cases of impairment of sight following the solar eclipse 
of April 17, 1912, treated at tlie Heidelberg eye clinie. The treat- 
ment there employed consisted of subconjunctival injections of sodium 
chloride, and the wearing of smoked glasses. More important than 
such therapeutic measures, the results of which must be doubtful in 
severe cases, would seem to be an effective prophylaxis. Much suffer- 
ing might have been averted if,, before tlie eclipse, the public had been 
enlightened as to the proper measures to be taken for the enjoyment of 
this rare spectacle. The public press should call attention to the dan- 
ger of regarding the sun without well-darkened glasses, and even then 
for a few seconds only, etc. 


Operative Treatment of Retinal Detachment. — Elschnig (Archives 
of Ophthalmology, March, 1915, p. 163) summarizes his observations 
upon the treatment of retinal detachment as follows: Operative 
treatment is indicated in all cases that do not yield to conservative treat- 
ment within six weeks (How many do?). This time limit might be 
extended in those cases where an iritic irritation appears soon after 
the occurrence of the detachment. Cases of detachment following 
old iritis are not included. The operative procedures that come under 
consideration are: Scleral puncture with injection into the vitreous; 
and the Muller scleral excision. The less severe procedure should be 
practiced flrst, and if unsuccessful, should be repeated after a reason- 
able interval of time. If still unsuccessful, scleral excision should be 
carried out; only in cases with large retinal tears should this operation 
be practiced as a primary procedure. Operative interference should 
not follow too closely; sLx weeks at least should intervene. But indi- 
cations and prognosis can only be established when the causes of the 
detachment are certainly known. 
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The Incidence and Inheritability of Spontaneous Cancer in Mice. — 
Maud Slye {Jour. Med. Research, 1915, xxNii, 168) states tliat the 
phrase “inheritability of cancer” is used, although cancer as such is 
not inherited. The tendency to produce neoplasms, under the right 
stimulus, is as surely transmitted from generation to generation as is 
albinism, both in accord with Mendel law. Non-cancer-bearing strains 
can be had without the appearance of cancer; cancer-bearing strains 
can be had with the constant production of cancerous individual. 
Heterozyqous mice may be potentially cancerous, but do not produce 
cancer unless two heterozyqotes are mated. These results all obtained 
in the author’s researches, and are fully demonstrated by carefully 
prepared charts. In-breeding as such has nothing to do with the trans- 
mission of cancer. The potentiality of the germ plasm to produce an 
individual whose tissues will proliferate into a neoplasm, under a given 
stimulus, seems to be the thing transmitted. The stimulus seems to be 
over-irritation at the point where the cancer arises. Cancer structures 
in mice are the same as those in man, they behave in the same way, 
and occur at points in close parallel to those in man. Tumors of the 
mouth and jaw are rare in mice; so, also, are clmonic disorders of the 
oral region. Tumors of the stomach are common in man, but rare in 
mice. Inflammatory conditions of the stomach are rare in mice; and 
the intestinal disorders are acute only, followed in a few days by death 
of the animal. There is no case of tumor of the uterus or prostate 
gland, but there are no chronic disorders of these organs except hydro- 
metria which usually does not persist. The first manifestations of the 
introduction of a cancer strain seem to be sarcomatous; later carcino- 
matous, the latter attacking the more differentiated tissues as the strain 
develops, and finally producing a preponderance of multiple trnnors. 
In-breeding of cancerous strain tends to kill off the strains; out breeding 
tends to scatter the strain. The cancerous mice are among the largest, 
strongest, and most vigorously reproductive members of the strain, 
and only rarely does a weak mouse develop cancer. A decrease of 
food lowers the death age, lowers the rate of reproduction, increase 
deaths from ordinary infection, and does lower the cancer rate in that 
family. The author concludes: 1. An individual with poor normal 
growth has slow tumor growth. 2. An individual whose growth 
processes are used in reproduction shows slow tumor growth. 3. An 
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individual of good growtli power wliose normal growth processes are 
not being used shows rapid growth of neoplasms. . Infections take the 
weak; cancer takes the strong mice. Reduction of food increases 
infectability, lowers the cancer rate. Vigorous growth increases the 
cancer rate, lowers infection rate. Slight infection kills a frequent 
female, but tumor growth is slackened by frequency. Cancers occur 
only in cancer strain; infections occur in any strain. Infections spread 
in one or to other cages; cancer does not spread in the same cage nor 
to other cages by contact. Mice feeding on dead infected mice may 
become infected, but mice do not contract cancer by feeding on dead 
cancerous mice. Control mice fed on cancer material do not contract 
cancer. Cancer is a disease of middle and advanced age when normal 
growth processes are confined to regeneration and reproduction; 
infections are diseases of early life when growth processes are largely 
accretions in quantity and in complexity. Cancer differs from infection,, 
since it follows the laws of heredity, and since it can be bred into or out 
of strain at will. Since cancer is transmitted, rather as a tendency 
to occur from a given provocation, an over-irritation, the elimination 
of over-irritation in one of cancer ancestry should materially lower 
the rate, and the eugenic control of mating so that cancer shall not be 
potential in both should also very materially decrease the incidence 
of human cancer. 


The Prevention of Typhus Fever. — ^Anderson {Public Health Reports, 
April 30, 1915, p. 1303) discusses the recent work on typhus fever and 
the methods of its prevention and control based on these researches. 
He states that there is no experimental evidence to support the view 
that typhus is acquired in any manner other than by the intermediary 
of lice which have previously fed on persons sick with typhus. From 
this fact it is possible to deduce the fundamental procedures on which 
the control of the disease may be based, and these procedures may 
be grouped under four general headings: The first is, measures for the 
reduction of lice infestation among the population in general. These 
measures are, to a large extent, educational except in institutions and 
places over which the sanitary authorities have supervision, such as 
bath-houses, lodging-houses, and similar places. In surroundings 
where lice may find lodgment efforts should be made for the destruction 
of lice and their eggs. These efforts consist in the use of insecticides, 
both chemical and physical, bearing in mind the important point 
that the louse requires frequent feedings on blood and is, therefore, 
most apt to be found on recently used clothing or bedding. Under 
the second heading should be considered measures for the eradication 
of all lice and their eggs found on the bodies, clothing, bedding and 
surroundings of cases of typhus, suspects, and contracts. The first 
essential under these procedures is the institution of measures requir- 
ing the prompt reporting to the sanitary authorities of all cases of 
suspected cases of typhus fever. These cases should be promptly 
seen and the inspector satisfied tliat the surroundings are free from 
lice, in which case the patient may, without danger to the community, 
be treated at home. If, however, such is not the case, the patient 
should at once be removed to the hospital and the place from wlucli 
he is removed should be treated for destruction of all lice and their 
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eggs. All patients, suspects, and contacts slmuld be bathed, the lice 
and their eggs in the hair and clothing dcstro 3 '^cd, after which thej^ should 
be given a clean change of clothing. The.y should then be kept under 
observation for twelve daj's. Under the third heading are measures 
such as should prevent or minimize the possibility of persons near 
cases of typhus being bitten bj' lice. It shoidfl be kept in mind that the 
radius of action of the louse is much shorter than that of the mosquito 
in .yellow fever or the flea in plague. The transference of lice, and 
consequent infection with typhus, from one individual to another 
requires rather intimate association with lice-infested persons or their 
surroundings. And b.y reason of the fact that the louse requires fre- 
quent feedings to maintain life, this means for practical purpose sur- 
roundings recentl.v occupied b.y persons and possibly" bj'^ animals. 
Under the fourth heading it is suggested that persons desiring to enter 
localities in which the virulent form of t\ phus is prevailing in an 
epidemic form should be inoculated with the mild form of typhus fever 
so Avidespread in the United States, the case mortality of which is not 
over 1 per 100 while the case mortality of the typhus in Serbia, for 
example, is possibl.y 20 or more. 

Diphtheria Bacillus Carriers. — Zingiier and Soletsky {Proc. Ncio 
York Path. Soc., N. S., 1915, vol. xi) found that 4 to S per cent, of 
individuals in localities where diphtheria is endemic are carriers of 
bacilli morphologically and culturallj' like the diphtheria bacillus, but 
non-virulcnt in 30 to 50 per cent, of the en.-ies. At the Willard Parker 
Hospital, Wilcox and Ta\dor found 4.5 per cent, of the cases admitted 
to the scarlet fever wards were bacillus carriers and of the isolated 
organisms onl.y one-half Avere virulent. According to Neisser indiAud- 
uals Avho become persistent carriers after an attack of diphtheria shoAv 
. only non-virulcnt forms in full.y 20 per cent, of cases. Such individuals 
could be discharged from quarantine if this fact Avere established. Roux 
and Yersin are of the opinion that both virulent and non-virulent 
are present in cases of diphtheria. The preponderance of each strain, 
hoAvever, varies Avith the severity of the disease, but that during con- 
valescence all Aurulent strains undergo a definite diminution in viru- 
lence. Graham-Smith, Loeffler, as Avell as Park and Williams believe 
• that the individual Aurulence or non-Aurulence is permanent Avith the 
strain. Dr. Williams and others haA'^e not been able to change the non- 
virulent into a virulent strain, as claimed bj'^ Thiele and Embleton for 
the Bacillus Hoffmani. It is probable that the virulent strains remain 
true to type and that the same applies to the non-Aurulent strains. 

Non-virulent strains cannot be separated from the Aurulent by 
morphological or cultural characters. Hence, animal tests must be 
emploj’^ed for this determination. M. Neisser uses a method analogous 
to that of Romer for the determination of small amounts of diphtheria 
antitoxin in sera. This consists of intracutaneous injection of A’^arying 
mixtures of the unknoAvn antitoxic serum and a standard antitoxin. 
A slight excess of toxin produces a local necrosing lesion, while a neutral 
or over-neutralized mixture shows no effect on the tissues at the site of 
injection. Zingher and Soletskj^ have improved Neisser’s method bj'^ 
using 2 guinea pigs for the testing of from 4 to 6 different strains. One 
guinea pig serves as a control and receiA'^es about 200 units of antitoxin 
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mtracardially at the time of maldng the test, or intrapcritoneally twenty- 
four hours before. Both pigs are injected with suspensions of the cul- 
tures to be tested intracutaneously. A fresh twenty-four-hour growth 
from an ordinary Loeffler slant is suspended in 25 to 30 c.c. of normal 
salt solution; 0.1 c.c. is injected into the skin. The results of the 
tests are noted in twenty-four to forty-eight hours. Virulent strains 
produce a definite local inflammatory lesion, which shows a superficial 
neprosis in forty-eight to seventy-two hours. In the control pig, the 
skin remains normal. With non-virulent strains no lesions will he 
found in either control or test animal. 
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Arterial Degeneration. — ^F. W. Andrewes {Annual Report of Local 
Government Board, 1913-14, Appendix B, p. 151) has been appointed to 
carry on a series of investigations on the nature and cause of arterial 
degenerations. The present is tlie second of his reports and is divided 
into two parts. The first line of investigation concerned the degree to 
which infectious conditions played a part in the premature occurrence 
of arterial disease. The second part of the investigation was to find 
some criterion by which the degree of degeneration could approximately ' 
be judged. Some very interesting findings are reported concerning the 
infective process of the arterial Avail. The author not only studied 
the histopathology of the arteries but a bacteriological analysis was 
undertaken of the tissues of the larger arteries. By his technique 
he was able to obtain cultures of the arterial tissues quite apart from 
the presence of bacteria within the lumen. Out of six cases of Strepto- 
coccus septicemia the organism w^as isolated four times from the aortic 
wall, the staphylococcus w^as obtained twice out of three cases of 
septicemia, while in seven cases of malignant endocarditis the organism 
was not found in the arterial tissues. Similar negative findings Avere 
obtained in pneumonia. On the other hand, a positive result was once 
obtained out of five cases of acute rheumatic fever. Aspoeiated Avith . 
B. coli infection the aorta A\'as invaded by this organism in four out of 
five cases. These findings are important in the light of recent Avork 
demonstrating tlae presence of an inflammatory reaction* in the arterial 
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wall in many cases of infectious disease. Andrewes found that inflam- 
matory reactions were present in Staphylococcus and Strcptococcps 
septicemia, malignant endocarditis, scarlet fever, acute rheumatic 
fever, measles, B. coli infection, and syphilis. He points out that 
insofar as the destructive nature of the disease is eoncerned, syphilis 
stands by itself. The study, in general, confirms and amplifies those 
previously made by others. As every individual suffers not a few infect- 
ive processes during his lifetime, eaeh of which probably has some 
effect upon the vessel wall, the author believes it very suggestive that 
we here are dealing with the cause of premature arterial degeneration. 
In the subsequent investigation of finding an index of the grade of 
degeneration it was shown that the calcium content of the arteries is a 
useful criterion. The method, however, is too cumbersome to serve 
any other than a suggestive study. He foun<l that the calcium content 
remained low and fairly uniform up to the twentieth year. From tliis 
until the thirty-fifth year there was a gradual increase, while after 
middle life, the calcium content rises markedly. Furthermore, it was 
found tliat the calcium contant of the arteries in disease was greatly 
increased and he believed that the relative amount is a good index of 
the degree of degeneration. For syphilis, however, these figures have 
not the same value, as the calcium content is not equally increased when 
syphilis alone is present, but varies Avith the . assoeiation of it with a 
true sclerosis of the artery. 

Cancer of the Thyroid in Graves’ Disease. — Although we associate 
Graves’ disease with certain struetural changes of thyroid gland, not a 
few cases are on record in which the characteristic hyperplasia was want- 
ing and an entirely different process present in the gland. Langhans 
classified the epithelial changes of the thyroid in seven groups, each of 
which has been described associated with Graves’ disease. Lyon 
(ZiscJir. f. Krebsforsch., 1914, xiv, 501) described a case of columnar 
cell cancer of the thyroid in a female, aged twenty-one years. She 
had typical symptoms of Graves’ disease Avith enlargement of the right 
lobe. The tumor Avas removed as Avell as a number of cervical lymph 
glands which Avere involved in metastatic growth. The primary 
tumor as Avell as the secondaries contained more or less colloid. The 
groAvth was typically cancerous and infiltrated the gland capsule and 
surrounding tissues. The cancerous alveoli showed no papillomatous 
ingroAvths as is usually seen in hyperplasia of the thyi'oid. The author 
believes that the ncAv groAvth dcA'^eloped upon a primary hyperplastic 
goitre or that cancer and Graves’ disease simultaneously developed in a 
colloid struma. Whether the colloid material produced in cancer of 
the thyroid is abnormal and assists in producing symptoms he was 
unable to say. 


Tumors in. Amphibia, — Hecent studies on tumors have shown that 
they are Avidely distributed in all types of animals and particularly 
in vertebrates. Spontaneous tumors of rats, mice, fowl and fish are now 
well known to us. A number of investigators have described tumors in 
amphibia. The majority of these were located in the skin and were of 
the nature of fibroma, adenoma, and cancer. The first of these were 
described by Eberth, 1868, consisting of multiple adenomata of the 
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skin of a frog. _ The character of the tumor in these animals is not 
easy to determine and some discussion respecting the origin of the 
tumor cells has arisen. It is suggested that the masses are associated 
with the presence of distoma and neomatodes whieh are so commonly 
present in the skin glands. Hypernephroma and tumors of the ovary 
have also been described. Pentimallt (Ztschr. /. Krebsforsch., 1914, 
xiv, 623) observed multiple tumors beneath the skin of a frog which he 
was unable to transplant to new animals. Some of these tumors had 
ulcerated through the skin but not all were adherent to it. The small 
tumor masses were situated in the superficial portion of the corium. 
He believed that each of the multiple tumors was primary and not of 
metastatic origin. The tumor was of adenomatous type with some 
character of malignancy. They apparently began in the glands of the 
skin. 


A Cytological Study of the Exudate in a Case of Tuberculous Pleurisy. 
— ^Kipp {Folia Hematologica, 1914, xviii, 43) studied the cells of a tuber- 
culous exudate at intervals and observed the change in the relative 
counts from the acute process to the stage of healing. At the beginning 
an endothelial type of cell was found in greatest abundance. These, 
however, were not all of the same kind, some being true endothelial 
cells, others myeloblasts and some lymphoblasts. Subsequently the 
cell count changed and the proportion of lymphocytes increased con- 
siderably. Finally, at the end of three weeks the endothelial type of 
cell had almost disappeared while the eosinophiles and lymphocytes 
were the most prominent type present. The change in the cell count 
followed the clinical course from an acute to a chronic stage of the 
disease. He believes that the cytological study offers a means for 
prognosis. He furthermore points out that the cell picture of the 
tuberculous exudate is not a constant one and that a high lymphocytic 
count is not always present. The previous findings of others are exten- 
sively discussed in the text. The exact meaning of the increase of 
eosinophiles in tuberculous e.xudates is not well understood and is difficult 
of comparison in acute infections where their presence is so frequent 
in the late chronic stages. On the other hand, however, eosinophiles 
appear during the acute stages of some cases of sepsis, lues, cysticercus, 
influenza, and typhus. It is suggested that the eosinophiles in late 
tuberculous lesions appear as a local response and are associated with 
the myelocytes and certain forms of endothelial cells. 


Note to Contributors. — AH communications intended for insertion in the 
Original Department of this Joubnal are received only with the distinct under- 
standing that they are contributed exclusively to this Joubnal. 

Contributions from abroad -written in a foreign language, if on examination they 
are found desirable for this Joubnal, -will be translated at its expense. 

A limited number of reprints in pamphlet form, if desired, -will be furnished to 
authors, provided the request for them be written on the manuscript. 

All communications should be addressed to — 
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A CONTRIBUTION TO THE PARALYTIC AND OTHER PERSISTENT 
SEQUEL® OF MIGRAINE/' 

By J. Hahisay Hunt, M.D., 

CONSULTING NEUROLOGIST, NEW YORK NEUROLOGICAL INSTITUTE, 

L Introduction. 

II. Migraine and ophthalmoplegia. 

III. Migraine and permanent hemianopsia. 

IV. Migraine and hemiplegia. 

V. Migraine and optic nerve lesions. 

VI. Concluding remarks. 

I. Introduction. In the vast majority of cases, a tendency to 
migraine entails no more serious consequences than the recurrence 
of periodical headaches of varying degrees of severity. Headaches 
of this character are often associated with curious transitory 
focal symptoms, e. g., scotoma, hemianopsia, hemiparesis, and 
hemiparesthesia. More rarely evanescent aphasic attacks and 
mental disturbances accompany the seizure. These focal manifes- 
tations are purely functional in nature and disappear promptly 
with the subsidence of the other symptoms of the paroxysm. They 
are generally regarded as manifestations of vascular spasrn, and this 
theory is in harmony with their temporary and evanescent nature. 

Attacks of this character may recur over a period of many years 
and yet leave no permanent mark or symptom. Unfortunately, 
this is not always true, and in rare cases permanent and often 
serious consequences ensue. 

* Read at a meeting of the American Neurological Association in New Yoik, 
May 6, 1915. 
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The paralytic and other permanent complications of migraine 
may appear in various forms, viz., as ocular palsies {migraine 
opihalmoplegique), organic hemiplegia with aphasia, hemianopsia, 
and optic atrophy. A recurrent facial paralysis has also been 
ascribed to migraine {facioplegic-viigraine), presumably of the same 
nature and having the same pathogenesis as the opthalmoplegic 
type of this affection. 

The object of this study is to record my personal experience 
with a comparatively rare group of cases, and to emphasize the 
clinical fact that migraine, which is usually so harmless, may on 
occasion be the cause of serious and permanent sequelte. 

II. Migraine and Ophthalmoplegia. 

Case I. Snvnnary. Migraine in a looman, aged hoenty-five years; 
follmoing typical vnilaieral headache, developed, complete paralysis of 
the left third nerve; recovery. One year later another migrainous 
seizure, followed by incomplete palsy of the right third nerve; recovery. 

History. Mrs. B., aged twenty-five years, married; has a child 
two years old; no miscarriages. No history of lues. Since birth 
of child has been subject to periodical headaches, which are always 
unilateral in character, and usually precede but sometimes follow 
the menstrual period. The pain is most severe in the temporal 
region, extending into the eye. The attacks are accompanied by 
nausea and often vomiting. There are no scotomata, or pares- 
thesise, during the seizure. In severe attacks the pain lasts from 
two to three days. Her mother and one sister are subject to 
periodical headaches. An uncle on the father’s side was epileptic. 

The Attack. From August 8 to August 10, 1901, she had a severe 
unilateral headache of the usual migrainous type. On August 11, 
double vision and a drooping of the left eyelid appeared. The 
following morning there was complete ptosis on the left side. The 
pain was very great and centred chiefly in the left temporal region 
and eye. 

Examination (August 16, 1901). Patient still suffers from 
severe pain in the left temple and eye. There is complete ptosis, 
with paralysis of the superior, inferior, and internal recti muscles 
on the left side. There is good movement of the external rectus 
and superior oblique. The pupils are equal and react promptly. 
No paralysis of accommodation. Ocular excursions of the right 
eye are normal. Other cram'al nerves are negative. Optic disks 
are normal. General sensibility is normal, and there is no weak- 
ness of the extremities and no hemianopsia. The tendon and skin 
reflexes are present, and of equal intensity on the two sides; no 
Babinski. Heart action is normal. Urine is free from albumin 

and sugar. i j. i j 

August 28. Still has neuralgic pain in the left temple, forehead, 
and eye. There is considerable improvement in the ptosis and m 
• tlie muscular movements supplied by the left third nerve. 
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January 3, 1902. Patient is still subject to periodical headaches 
at the time of the menstrual period. There is no trace of the 
former ocular motor palsy. She states that on December 25 she 
noticed some transient drooping of the left eyelid during a migraine 
paroxysm, but without diplopia. 

Second Attack (November 4, 1902). The patient returns with 
the statement that she has had much less headache during the 
past few months, which is attributed to a gynecological procedure 
(dilatation of the cervix and curettage). 

A few days ago, following a severe migrainous attack with the 
usual pain, on this occasion localized in the right temple, there 
appeared diplopia, but without ptosis. Dr. Alexander Duane, who 
made the ophthalmologieal examination, reports paresis of the right 
inferior rectus and inferior oblique muscles. Pupils are equal and 
react normally. The optic disks are normal. The paresis and 
accompanying diplopia disappeared during the course of the next 
few weeks. 

Comment. This case may be regarded as a fairly typical example 
of the ophthalmoplegic migraine. A woman with hereditary hemi- 
crania, develops during the paroxysm an oculomotor palsy. As 
is so common in the clinical history of this group of cases the pain 
was of the circumscribed variety, and localized chiefly in the temple 
and eye of the affected side. It was intense and very persistent. 
Of special interest is the alternation of the paralytic manifestations, 
appearing first on the left and then upon the right side. The 
recovery after both attacks was complete. 

Case II. — Typical migraine since childhood; at the age of forty- 
three years had an attach of complete third nerve paralysis, with 
recovery; a subsequent attack which proved fatal; cardiovascidar 
complications. 

History. A woman aged forty-three years; single; since child- 
hood she has been subject to recurrent attacks of migraine. (A 
sister also suffers from migraine.) The headaches are always 
unilateral and usually upon the left side. When severe there is 
the usual termination in nausea and vomiting. In recent years 
the attacks have diminished in severity. As a rule the seizure is 
ushered in by scotoma (lights and colors). Between the paroxysms 
she is entirely free from cerebral symptoms. The menses still 
persist and are irregular. She states that for the last three years 
after very severe attacks there has usually been some drooping of 
the left eyelid, which would pass off in the course of a few days. 
There was never diplopia. During the past three months she has 
been subjected to a severe nervous strain, due to the serious illness 
of a parent, • 

The Attack. On June 23, 1909, she was seized with one of her 
usual headaches, which was preceded by the visual aura. The 
pain was situated in the left side, and was very severe. Late in 
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the night it culminated in an attack of nausea and vomiting, 
after which she fell asleep. On awaking the next morning there 
was complete ptosis of the left eyelid, and on raising the lid she 
saw double. There was also a unilateral, “drawing” sensation 
over the left side of the brow. 

Examination (July 27, 1909). There is complete third nerve 
paralysis on the left side, with ptosis and dilatation of the pupil. 
All other motor cranial nerves are normal. There is slight hyper- 
esthesia over the left brow, strictly limited to the supraorbital 
distribution of the fifth nerve. The left supraorbital reflex 
(McCarthy reflex) is absent. The optic nerves are normal. The 
right pupil is of normal size and reacts promptly to light and 
accommodation. The left pupil is widely dilated and stiff. The 
various tendon and skin reflexes are present and normal. No 
Babinski. Sensation and motion of the extremities are normal. 
Heart: There is a sj'-stolic bruit over the aortic cartilage and an 
accentuation of the second aortic sound. Systolic blood-pressure 
registers 200 millimeters. The urine contains a few hyaline casts 
and a trace of albumin. The Wassermann test is negative. 

Subsequent History. The family physician reported that the third 
nerve paralysis cleared up completely in the course of three months. 

A few months after her recovery, following a severe headache, 
there developed bilateral ocular palsies which terminated fatally; 
unfortunatelj'", no more detailed information could be obtained 
of the symptomatology during this last attack. 

Comment. This patient presents a classical history of migraine 
extending over a period of many years. In her forty-third year, 
after a typical paroxj^sm, a total left-third nerve palsy super- 
vened from which she eventually recovered. In the subsequent 
attack, which was bilateral and progressive, she died. Even 
previous to the first attack she had noted after severe headaches a 
slight drooping of the left eyelid, which would pass off in the course 
of a few days. In the light of later events this may be regarded 
as an important warning signal of the paralysis which subsequently 
ensued. The great importance of cardiovascular changes as an 
etiological factor in this case cannot be questioned, and the occur- 
rence of high blood-pressure and vascular degenerations in migraine 
should be regarded as complications with very serious possibilities. 

It is interesting to recall in this connection the belief of some 
authorities, that prolonged and recurring attacks of vasomotor 
explosions such as take place in migraine over a period of many 
years are in themselves an adequate cause for the production of 

cerebral arteriosclerosis. ... 

Case III. — Summary: The occurrence in Uvo sisters with migraine 
of isolated abdncens palsy developing during the attach; recovery. _ 

' History. The patient is forty-seven years of age and a trained 
nurse. She has suffered from migraine since childhood. The 
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attacks are peculiar in that the pain is always strictly localized, 
usually in the temple and brow of the left side. Very rarely the 
pain has appeared upon the right side, in which event it was always 
strictly limited to the region of the temple and brow. As a rule the 
paroxysms begin in the morning, lasting several hours and some- 
times an entire day, but scarcely ever longer. After a night’s rest 
she awakens free from pain. Toward the end of the paroxysm 
there is the usual nausea and often vomiting. The vision is a 
little blurred during the attack, but there is no scintillating or 
color scotoma, and no hemianopsia. These headaches are usually 
associated with the menstrual period, and since childhood inter- 
missions longer than two or tlmee months have been verj'' rare. 
There is a strong family tendency to migraine, and her mother 
and four sisters have all been sufferers from this maladjL 

At the age of thirty she developed symptoms of exophthalmie 
goitre, which was treated siu-gically eight years ago by partial 
thyroidectomy; since which time she has been practically free 
from the symptoms of this disease. The menses were regular and 
normal up to a few months ago, when symptoms of the menopause 
made their appearance. She has been under severe nervous strain 
during the past year, caused by illness and death in her family. 

The Attack. On January 26, 1912, she was seized with one of 
her usual headaches, the pain being situated in the right temple. 
The attack, however, instead of lessening after a few hours, as 
was usual, increased steadily in intensity and persisted, requiring 
frequent doses of codein and morphin for the alleviation of the 
pain. On February 1 diplopia appeared, with paresis of the right 
external rectus muscle. The pain was still severe and was localized 
in the temple and brow. 

Examination (February 2). Pain is still severe and persistent; 
it is sharp and boring in character in the right temporal region, 
and there is complete paralysis of the right external rectus. All the 
other cranial nerves, including the optic nerves, are normal. Pupils 
are equal and react to light and accommodation; The corneal and 
conjunctival reflexes are present and equal on the two sides. No 
tenderness over the points of exit of the fifth nerve, and the sen- 
sation of the face is normal. Motor power and sensation of 
the extremities are normal. The tendon reflexes of the arms and 
legs are present and equal on the two sides. Skin reflexes are 
present. No Babinski. Heart and lungs are normal. The urine 
is normal. Rhinological examination shows no evidences of sinus 
disease. The Wassermann test is negative. 

February 7. Has had almost continuous pain in the right side 
of the forehead, temple, and eye, requiring morphin. Pain of 
late has manifested a tendency to settle in the depths of the right 
eye, and there Is marked photophobia. Complete abducens palsy 
on the right sidi? persists, otherwise a general neurological examina- 
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tion is negative. On February 8 the pain shifted to the trigeminal • 
area on the right side and is felt in the teeth and gums. After this 
the pain gradually moderated from day to day, and at the end of 
two weeks had completely disappeared. On April 1 she returned 
to her work. There is still paresis of the right external rectus, and 
she wears a ground glass to counteract the diplopia. She has had 
only one slight temporal headache since the last examination. 

A few weeks later the diplopia disappeared, with complete res- 
toration of function in the paralyzed rectus muscles. 

October 14, 1914. She has continued her occupation and has 
.never had any return of headaches or diplopia. The vision and 
ocular excursions are normal. 

Case IV . — A sister of the above patient, unmarried and forty- 
five years of age, has likewise been a sufferer from migraine since 
early childhood. The attack begins with pain in the temple, which 
gradually extends over the whole head. There is usually nausea 
and vomiting, and the severest pain is localized in the temporal 
region. There are no paresthesije and no visual disturbances in 
the attacks, which usually occur at the time of the menstrual 
period. During the past year, like her sister, she had been sub- 
jected to a severe nervous strain, nursing her mother during a long 
illness, which terminated fatall.v. 

The Attack. Early in October, 1911, she was seized with one 
of her usual headaches, beginning in the left temple. It was of 
unusual severity and persistence, and was accompanied by vomit- 
ing. After the paroxysm had lasted several days, double vision 
made its appearance, and an oculist was called in consultation, 
who found an isolated paralysis of the left external rectus muscle; 
the fundi were negative and the -other muscular movements were 
not affected. She v^ore a ground glass to counteract the diplopia, 
which did not disappear until the following April. Recovery was 
complete. There has been no recurrence of the paralysis since. 
Periodical unilateral headaches still recur at intervals. 

CojiMENT. These cases are of unusual interest on account of the 
extreme rarity of this ocular complication, and because of its occur- 
rence in two sisters, in both consequent upon a migraine paroxysm. 
Such a familial coincidence is, I believe, unique, and would speak for 
the joint inheritance of a highly specialized type of this disease or of 
some vascular anomaly. It is significant that both cases had passed 
the middle period of life and had reached the age when organic vas- 
cular changes are likely to appear. Under these conditions a certain 
vasular distribution which for many years had been subjected to 
periodical spasms, with only functional disturbances, might at 
last, because of diminished caliber or elasticity of the vessel wall, 
give rise to organic changes from too prolonged obstruction of the 
blood current. It is interesting to note that in addition to the 
a<^e factor, both sisters had been subjected to unusual worry and 
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strain consequent upon the illness and death of a parent. The 
exact localization of the lesion in such cases is difficult to determine. 
The theory of a neural origin finds most favor, caused either by 
pressure or traction from swelling of the surrounding parts or by 
prolonged spasm of the vasa nervorum with consecutive ischemic 
degenerative changes in the nerve. 

Remarks on Ophthalmoplegic Migraine. Ophthalmoplegic 
migraine has occupied a definite place in medical literature since 
the original contributions of Moebius^® and Charcot® to this subject. 
The periodical oculomotor palsies, as they were first termed by 
Moebius, are at the present time regarded by most writers as allied 
to if not identical with the migraine o2:>hthalmoplegique, as described 
by Charcot. 

Two clinical types of this affection are recognized by systematic 
writers; a recurrent or periodical ocular palsy followed by com- 
plete recovery, and periodic exacerbations of a preexisting paralysis 
of some of the branches of the third nerve. 

Tliis latter type has usually been associated with some organic 
lesion of the nerve or near the nerve at the base of the brain. 
In the few autopsies of this condition which are on record a 
variety of pathological conditions have been found. In the 
Thomsen-Richter^® case a fibrous sarcoma was found attached to 
the third nerve, while in that of Karplus,'^ a neurofibroma of the 
dura had caused pressure on the nerve from below. In the Weiss®' 
case a granuloma nodule was demonstrated on the nerve. In a more 
recent pathological contribution to the subject by Shinoya®^ there 
was a history of periodical oculomotor palsy beginning at the age 
of six; between the attacks remnants of the palsy persisted. Post- 
mortem examination showed a fibrous-like swelling on the right 
third nerve, situated just behind the posterior cerebral artery. In 
the discussion of tliis case, emphasis is placed upon the fact that 
the third nerve passes between two arteries in its course at the 
base of the brain, the posterior cerebral and the superior cerebellar 
and that this may account for the very .curious predisposition of 
this nerve to such lesions. Harvey Cushing’^ has also called 
attention to the possibility of vascular pressure and constriction 
as a cause of the neural complications of migraine. 

The oculomotor paralysis in such cases may be complete as in 
Case II of my series, the paralysis involving both the intrinsic and 
extrinsic muscular mechanism, or it may be limited to the external 
muscles, as in Case I. Cases have also been described (Oppenheim'®) 
in which only the intrinsic muscular mechanism was affected with 
paralysis of the iris and ciliary muscles. 

An isolated palsy of the trochlearis muscles following migraine 
may also occur and is excessively rare, only two cases are re- 
corded in the entire literature of this subject (Luzenberger'® and 
Bornstein'). 
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Isolated paralysis of the sixth nerve associated with migraine 
is second only in rarity to trochlearis palsy; such cases have been 
observed by de Schweinitz,^ Veasey,” Omerod and Holmes-Spicer/^ 
Brav/ Oppenheim/® and Bornstein.® 

In the case recorded by de Schweinitz the first attack occurred 
in a child only one year old, suggesting the recurrent oculomotor 
palsies which so frequently begin in childhood. In Bornstein’s 
case the paralysis appeared as late as the sixtieth year. In the 
case described by Brav, both the migraine and the subsequent 
sixth nerve paralysis were peculiar, in that recurrences were 
observed only after parturition. 

Not only are isolated palsies of the individual ocular nerves 
described in this affection, but they may be present in all possible 
combinations, even to the extent of complete opthalmoplegia 
(Brissaud®). Paderstein^^ has observed a combined abducens and 
trocldearis palsy in a migrainous woman of twenty. 

In Cases II, III, and IV of my series, the ocular palsy first made 
its appearance in the middle period of life and should therefore be 
regarded as an accidental paralytic complication, such as will be 
described later in other arterial distributions, and not as a true 
relapsing or recurrent ocular palsy of the type of Moebius. They 
are cases of migraine with opthalmoplegia, rather than ophthalmo- 
plegic migraine. 

III. Migraine and Permanent Hemianopsia. 

Case V. — Summary. . A man aged forty-four years, had suffered 
from migraine since childhood; after a typical attack there developed a 
right homonymous hemianopsia, which persisted. 

History. Mr. G., aged forty-four years; contractor by occupa- 
tion. His father died at the age of seventy-nine years of a paralj^ic 
stroke; his mother is still living. There is no history of migraine 
in the family. He denies any venereal infection, and is the father 
of seven healthy children. 

When two years of age he received an injury to the head, fractur- 
ing the frontal bone. There is still a slight depression in the frontal 
region, the result of this injury. Soon after this he developed 
epileptic seizures, which persisted to the age of six, after which 
time he had no subsequent attacks. At the age of thirty he received 
an injury to the right eye, which left a slight haziness of the cornea. 
From cliildhood he has been subject to tjqDical attacks of migraine. 
These were severe up to his thirtieth year, after which they dimin- 
ished somewhat in intensity. With the attack there is sometimes, 
but not always, a visual aura (lights and colors). The attack 
is usually accompanied by nausea, and frequently terminates in 
vomiting. He states that on a few occasions during the height of 
the pain paroxysm he seemed to loose consciousness, which he 
attributes to the agonizing intensity of the pain. He has noticed 
during the past year that in the attack or immediately preceding 
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it the right hand becomes heavy and numb. This lasts for about 
fifteen minutes. There was no aphasia. 

The Attack. On October 24, 1905, he was seized with one of 
his usual headaches. It was very severe, and, as was usual under 
these conditions, he went to bed. On awaking the following morn- 
ing he was free from pain, but vision was very hazy and indistinct. 
He thought it must be still dark. Gradually during the day the 
vision improved, but there remamed a persistent defect in the 
right visual field. He had no paralysis; no paresthesia, and no 
speech disturbance. 

Examination (February 8, 1906). The pupils are equal, the 
left somewhat wider than the right. The reactions are perfect to 
both light and accommodation. No nystagmus. Opacities are 
visible in the left cornea. There is no paralysis of any of the cranial 
nerves, and the movements of the extremities are normal. The 
general sensibility is imimpared. The tendon reflexes of the arms 
and legs are present but more active on the right side. There is 
no Babinski. 

The fields of vision show a partial homonymous hemiopic defeet 
on the right side. The hemiopic pupillary reaction is not demon- 
strable. The optic disks are normal, In the blind area the sen- 
sation is not one of darkness but simply the absence of visual 
perceptions. 

The heart is free from murmurs and the muscular tone is of 
good quality. No accentuation of the second aortic. Pulse is 
regular and soft. The urine is free from albumin or sugar. (Note: 
A written communication received from the patient in 1910, four 
years subsequent to this examination, states that the half-blindness 
still persists and that he is occasionally subject to attacks of 
migraine, although much less frequent and severe.) 

Comment. The character and periodicity of the headaches in 
this case are typical of migraine. For one year previous to the 
development of hemianopsia he had noted during the attack a 
transient sensation of numbness and heaviness in the right hand 
which had never occurred previous to this time, and may well be 
construed as a warning symptom of the subsequent vascular 
lesion. Immediately following a typical attack he awakened to 
find the hemiopic defect in the right field of vision which has per- 
sisted. This was the only residual symptom of the attack, and 
indicates a lesion of the visual mechanism in its course behind the 
optic cliiasm. As there was no haziness or darkness in the blind 
area, as usually occurs in lesions of the optic tract and chiasm, 
it may be assumed that the lesion was posterior to the primary 
optical centres, probably in or near the cortical area for vision. The 
absence of the hemiopic pupillary phenomenon is also in favor of 
a central and not a peripheral localization of the injury. The 
manner of development is strongly suggestive of tlwombosis. 
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although a hemorrhage cannot entirely be excluded. Such an 
attack must be directly attributed to the explosive disturbances 
of vasomotor function which occur in migraine. It is probable, 
however, that beginning vascular degenerations were of importance 
as a predisposing factor. 

Case VI. — Summary. Severe migraine since childhood; at the 
^9^ pf fo^ty-five, during an attach, developed a left homonymous 
hemianopsia lasting ten days, folloioed hy recovery; eight months 
later a second attack, which was persistent; mitral disease. 

History. . Patient is a woman, aged forty-five years; married; 
has had two miscarriages; no children. Her mother and two sis- 
ters have migraine. No history of epilepsy. Since childhood 
she has been subject to periodical attacks of hemicrania. The 
attack usually begins with vertigo. Pain is localized over the 
left brow and temple, and when severe may last two or three days. 
Occasionally the pain passes into the ej^es and the bridgO of the ' 
nose. There is usually nausea (churning sensations), but no actual 
vomiting. The attack occurs, as a rule, once a month, usually at 
the menstrual period. Often during the paroxysm the three ulnar 
fingers of, the right hand become numb, but there is no weakness 
and no aphasia. Toward the end of the seizure she often sees 
bright lights of bizarre and striking form (scintillating scotoma). 

The Attack. On March 9, 1906, during a severe attack, which • 
had begun in the usual manner, there occurred a blurring of the 
left field of vision, which lasted ten days and then gradually faded 
away. Periodical headaches continued regularly after this attack, 
and were accompanied by numbness in the fingers of the right 
hand and a sensation as if the sight were going. Between the 
attacks she felt u’^ell and the vision was normal. 

Second Attack. On October 27, 1907, she had a terrific headache; 
the pain was localized in the occipital region, and extended over 
the vertex into the eyes and the bridge of the nose. There was 
dizziness and nausea. In the attack a left-sided blindness appeared 
which has persisted up to the present time. 

Examination (November 22, 1907). Pupils are unequal, the 
left being wider than the right; they react to light and accommo- 
dation. Fundi are normal. The cranial nerves are negative. The 
general motility and sensations are undisturbed. No Babinski. 
There is a well-marked homonymous defect in the left fields of 
vision. Heart: A musical, systolic murmur at the apex with 
hypertrophy of the left ventricle (mitral regurgitation). 

Note: The hemianopic defect was still present in January, 
1909, and she still suffers occasionally with headaches, which are 
less severe. 

CoarMENT. This case bears a close resemblance to the preceding 
one. Both patients were in the fourth decennium of life, and had 
suffered from migraine since childhood. In the first case the 
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warning symptoms during the attack consisted of paresthesite 
and heaviness of the hand, while in the second the permanent 
hemianopsia had been preceded by transient attacks, one of which 
had lasted ten days. As mitral disease was present in this case, 
the question of embolism of the occipital branch of the posterior 
cerebral artery was considered, but finally discarded in favor of 
thrombosis because of the preliminary attacks of threatened 
occlusion, and also because of the etiological relationship between 
the migraine paroxysm and the organic defect, both of which favor- 
ing the probability of thrombosis. 

Permanent hemianopsia following migraine is fortunately a 
rare complication. The residual defect may be a complete homonj''- 
mous hemianopsia or a partial loss only may result, as in Case V 
of my series. This danger of the so-called ophthalmic migraine 
was originally emphasized by Charcot, and cases illustrating such 
permanent visual defects have been described by Charcot,® Fere,® 
and von Schroeder.®® 

In this country the subject has been presented in an able mono- 
graph by Dr. J. J. Thomas,®’ of Boston, who has personally 
observed three cases. In his observations, in addition to the 
hemiopic defect, there was associated a moderate degree of hemi- 
plegia. T. A. Williams®® has also recorded an interesting observa- 
tion, in which migraine with hemiopic scotoma as an aura finally 
terminated in permanent hemianopsia. 

IV. Migraine and Hemiplegia. 

Case VI. — ^The patient is a single Avoman, aged thirty-tAVo years, 
Avho had been subject to migraine since childhood. Her mother 
and other members of the mother’s family have also been victims 
of this malady. The attacks are typical in nature, the pain being 
most seA'-ere in the occipital region, and usually terminate Avith 
nausea and vomiting. 

The Attack. Early in August, 1912, Avhile travelling, she Avas 
seized Avith a severe occipital headache of usual character, Avhich 
terminated in vomiting. A physician was called and she was 
given hypodermics of morphin to relieve the pain. The folloAving 
day the headache was better, and in the course of a week she had 
regained her usual health. Three weeks later she had another 
seA^ere attack of pain in the occipital region, which likewise came 
on while travelling. She got up in the night in order to vomit and 
fainted. On arriving in New York she was taken to the New York 
Hospital in a semiconseious state. 

Examination (September 7, 1912). She is semiconscious and 
can be aroused with difficulty, but immediately relapses into 
stupor. There is slight stiffness of the neck and a distinct paresis 
of the left arm and leg, Avith a corresponding weakness of the 
left face. The tongue deviates toward the left. The abdominal 
reflexes are absent on the left side and the Babinski is present 
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on both sides. No paralysis of the cranial nerves. TJie heart 
is free from murmurs. The pulse is rapid and the respirations are 
increased in frequency and at times irregular. Lumbar puncture 
shows the presence of fresh blood. This was repeated on four 
other occasions, and always with the same result. The Wasser- 
mann test of the blood and cerebrospinal fluid was negative. Blood 
cultures and cultures of cerebrospinal fluid were also negative. 
The urine was normal. There was a leukocytosis of 16,000, with 
86 per cent, poljmuclears. Examination of the nasal sinuses was 
negative. 

At the end of twenty-four hours the stuporous condition dimin- 
ished and was replaced by a restless delirium. She had at no 
time any convulsive seizures. As the mental condition improved it 
was noted that in addition to the left hemiplegia there was also 
hemianopsia upon the left side. At this time an ophthalmic 
examination showed a slight degree of optic neuritis, a little more 
pronounced in the right than in the left eye. 

Her mental condition gradually cleared and the hemiplegia and 
hemianopsia gradually diminished and she eventually made a 
complete recovery, 

CoMaiENT. The diagnosis in this ease was at the time and still 
is somewhat doubtful. The complete recovery is in favor of a 
vascular lesion. There is no question as to the existence of migraine 
in this patient, and of a strong family tendency to this disease. 
There seems also very little doubt that the apoplectiform seizure 
was the culmination of a severe migrainous paroxysm, and while 
there may have been some preexisting vascular or other organic 
defect of the brain structure, the determining role played by the 
migraine explosion seems to have been a perfectly definite one. 

Cases of migraine which have terminated in hemiplegia have 
been described by Fere,^'’ von Schroeder,®® Oppenheim,^® and 
Infeld.^® 

Oppenheim’s case was that of a woman who had suffered from 
migraine since childhood. Four months after giving birth to a child 
she had an attack of migraine with aphasia, which cleared up 
in twenty-four hours. She subsequently had four similar attacks 
of transient aphasia, all occurring after paroxysms of migraine. 
In the last attack there was aphasia and a right hemiplegia A^4th 
delirium which terminated fatally. The autopsy showed an area 
of softening in the left cerebral hemisphere, produced by throm- 
bosis of the left internal carotid near the origin of the Sylvian 
artery. Microscopically^ the vessel wall showed a distinct endar- 
teritis, with thickening of the adventitia, so that in this case there 
was evidently a preexfisting organic defect in the vessel wall which 
could not withstand the acute vascular disturbances consequent 
upon an attack of migraine; and while migraine was by no means 
the sole cause of the accident, it Avas a strongly determining factor. 
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VoD Schroeder has described a somewhat similar case in a man, 
aged thirty years, who had been subject to attacks of ophthalmic 
migraine since his twentieth year. Following a series of severe 
attacks, all typical in their manifestations, he suddenly lost con- 
sciousness and developed a left hemiplegia. On recovering con- 
sciousness he was found to have in addition to the paralysis a 
left hemianopsia. The hemiplegia improved but the hemianopsia’ 
persisted as a permanent defect. 

infeld has also described the case of a woman, aged twenty-nine 
years, a sufferer from migraine since her twelfth year. Following 
a migraine paroxysm she developed a right hemiplegia which 
gradually improved but left in its wake persistent weakness, pares- 
thesiaj, and athetosis of the right hand. 

V. Migraine and Lesions of the Optic Nerve. 

Summary: A woman, aged thirty-one years, suhjeet to migrainous 
seizures since childhood; after a severe attack she developed a unilateral 
retrobulbar neuritis with paracentral scotoma; recovery. 

History. The patient is a woman, aged thirty-one years; single; 
for many years under my care for migraine and various neurasthenic 
symptoms. She has been almost completely deaf since her fif- 
teenth year (otosclerosis). She has also a congenital ocular palsy, 
involving the left external and both internal recti muscles. A 
brother and one sister have also congenital defects of the oeular 
muscles. As her deafness progressed she became suspicious, irri- 
table, and peculiar, and at the age of twenty-five developed a 
delusional state with ideas of persecution, from which she recovered 
in the course of a few months. Since her thirteenth year she has 
been subject to typical attacks of migraine, with scotoma and 
vomiting. After the twenty-first year these attacks have recurred 
periodically, but are much milder in character. They begin in 
one temple and gradually become diffused over the entire head. 

The Attack. On February 18, 1912, she had a severe migrainous 
seizure, beginning in the right temple and rapidly extending over 
the entire head. Pain was especially excruciating in the region of 
the right temple, and radiating into the right eye. To relieve this 
pain she took during the course of the night 20 grains of pyramidon 
in divided doses. In the night she vomited, after which she felt 
somewhat better and fell asleep. The following morning (February 
19) on awaking, she found the vision in the right eye was hazy and 
blurred, and as if looking through a veil. The vision in the left 
eye was perfectly normal. The movements of the right eye were 
slightly painful and the eyeball somewhat tender to pressure. 

Dr. J. Wolf made an ophthalmoscopic examination at this time 
and found a slight congestion and haziness of the right optic nerve. 
The right field of vision showed a relative scotoma in the centre 
and to the temporal side of the fixation-point (paracentral scotoma). 
Vision: O. D., 15/15. 
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February 22. Can scarcely count lingers with right ej^e. Ej’e- 
ball still slightly tender. 

March 4. Vision is shoudng some improvement. 

March 7. Vision: 0. D., 15/20. Still paracentral scotoma. 

April 19. Central vision normal. The acuity of the periphery 
is still somewhat diminished (veiled), but the peripheral limits of 
vision a,re normal. In the right eye there is a very faint pallor of 
the optic nerve. Diagnosis retrobulbar neuritis. The rhinological 
examination, including illumination of the sinuses, Avas also found 
negative (Dr. J. Wolf). Roentgenogram of the sinuses showed no 
pathological changes. 

The urine is normal ; heart is normal. 

Comment. This case is recorded because of the apparent rela- 
tionship of unilateral retrobulbar neuritis to a migraine paroxj^sm. 
Such a sequel is not recognized by systematic Avriters on this 
subiect. 

Oppenheim,^® hoAvever, states that he “once observed a patient 
AAuth migraine who deA’-eloped an optic neuritis Avith paracentral 
scotoma, and although the causal relationship may be doubtful, 
it is well to bear in mind the probability of such a compli- 
cation.” 

Other, migraine complications referable to the optic nerA'^e are, 
however, definitely recognized. For example, Voss^“ has observed 
unilateral optic atrophy after the attack in a Avoman Avho had 
reached her forty-second year. She had been subject to hemicrania 
since childhood, and folloAAdng a severe attack became suddenly 
blind in one eye. This Avas caused either by hemorrhage into the 
optic sheath or tlxrombosis of the central artery of the retina. 
Galezowski^^ has also observed thrombosis of the central artery of 
the retina from a similar cause. In this connection it is of interest 
to note that hemorrhages into the retina and detachments of the 
retinal membrane have occurred during the migraine paroxysm. 

VI. Concluding Remarks. 

Without revieAving in detail, all the theories which have been 
formulated in explanation of the symptomatology of genuine 
migraine, it may be assumed that there is periodical recmrence 
of an autointoxication, the chief effects of which are experienced 
by the sympathetic and Avascular systems. As a result of this there 
is* induced a condition of more or less localized A'^asomotor spasm or 
vasomotor dilatation of the cerebral circulation (angiospastic and 
angioparalytic types of migraine). 

Some idea of the degree of vasomotor disturbance to which the 
cerebral vessels are subjected may be surinised.from the results 
of opthalmoscopical examination of the retinal circulation during 
the attack. At such times there has been frequently noted a 
marked pallor of the optic nerve and retina, from contraction of 
the vessels, which gradually disappears Avitli the subsidence of 
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the seizure. The fluctuations in the size of the temporal artery 
during the paroxysm is so well known as scarcely to require mention. 

It would seem reasonably safe to assume that what occurs in 
the distribution of the ophthalmic and temporal , arteries may also 
occur in other regions of the cerebral circulation, and this vascular 
spasm is regarded by most observers as the cause underlying the 
transient focal symptoms so freciuently associated with tliis disease, 
viz., scotomata, paresthesise, paresis of the extremities, and aphasia, 
all of which disappear with the subsidence of the spasm. 

Another important and interesting question is the etiological 
relationship of hemicrania to jiremature cerebral arteriosclerosis. 
Some writers maintain that the frequent recurrence of vascular 
explosions in migraine over a period of many years are in them- 
selves sufficient to cause cerebral arteriosclerosis. The auto-intoxi- 
cation which is the underlying basis of the disease is also recognized 
as a probable contributing factor. 

Of great importance from the stand-point of the permanent 
sequelce such as are described in this paper is the question of the 
influence of recurring attacks of migraine upon an already exist- 
ing arterial sclerosis. It is very evident that in the presence of 
cerebral arteriosclerosis, however slight, that crises of hemicrania 
are much more likely to be the cause of vascular accidents, such as 
thrombosis and hemorrhage than would be the case in perfectly 
normal vessels. It is this combination of factors which would 
appear to be the important one in many of the cases which have 
just been described. 

Another element which must be considered is the possibility of 
arterial anomalies in the blood supply of the brain and cranial 
nerves which might render a certain arterial distribution especially 
vulnerable in the event of sudden vascular spasm. 

In the recognition of migraine paralysis the essential points to 
be considered are: (1) the establishment of a definite clinical history 
of genuine or idiopathic migraine, and (2) the direct relationship of 
the paralysis or other complication to the migraine paroxysm. As 
many attacks of hemicrania begin during the day, terminating in a 
heavy sleep, the presence of paralysis in the morning on awakening 
would be strong presumptive evidence of an etiological relationship 
to migraine. Special emphasis should also be placed upon the 
presence of what may be termed “warning symptoms,” i. e., the 
recurrence of transient ptosis, diplopia, hemianopsia, hemiparesis, 
aphasia, and Jacksonian seizures, when such symptoms appear in 
middle life after a migraine paroxysm. Especially significant 
are such symptoms when they are foreign to the usual attack. 
For example, a migraine accompanied or preceded by transient 
hemianopsia, when this has been an early and more or less constant 
phenomena of the attack, would not have the same importance as 
when this symptom appears suddenly in middle life out of a 
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clear sky. On the other hand, it must be recognized that in just 
such cases -with recurrent scotomata the danger of permanent 
hemianopsia is by no means a slight one. 

A permanent damage to nerve structure following an attack of 
migraine is fortunately a rare sequel. In this group of accidents 
the'ocular palsies rank first in importance, because of their relative 
frequency (migraine ophthalmoplegique). Flatau“ in his compre- 
hensive study of the subject has collected and analyzed 97 such 
cases. 

Next in importance among the cranial nerve complications is the 
involvement of the optic nerve, e. g., by thrombotic occlusion of the 
central artery of the retina, and possibly retrobulbar neuritis. 

An importance is attached by some writers to the very doubtful 
association of migraine with facial paralysis (the so-called hemicrania 
facioplegica). This is based upon the contribution of Rossolimo,^ 
who described a relapsing facial palsy in conjunction with migraine. 
This case stands alone in literature and, therefore, naturally awakens 
the suspicion of a mere coincidence, namely, the accidental association 
of migraine with relapsing facial palsjL It is well known that attacks 
of recurrent facial paralysis are by no means rare, and Bernhardt has 
placed the percentage as high as 7.2 per cent, of all cases of Bell’s 
palsy. ^^Tien it is still further considered that pain in the mastoid 
and occipital region often very severe and persistent, is one of the 
common symptoms of facial paralysis because of the sensory system 
of the facial nerve (Hunt'^) it is evident that the pain of migraine 
may be closely simulated. Certainly at the present time there is 
no just ground for recognizing a clinical type of facioplegic mi- 
graine in the sense that we accept the viigraine ophthalvioplegique 
of Moebius and Charcot. 

In passing, it is of interest to recall the observation of Sil,-^ 
who noted a transient paresis of the hypoglossal nerve in a case of 
ophthalmoplegic migraine. This observation, like that of Rosso- 
limo, is unique and in no sense constitutes a definite clinical type. 

• The graver paralytic complications are naturally those affecting 
the brain itself, and these ate the result of occlusion of the cerebral 
vessels with consequent encephalomalacia. Such lesions have 
been observed in the distribution of the Sylvian artery causing 
hemiplegia, hemi-anesthesia, and aphasia, and in the distribution 
of the posterior cerebral artery when homonymous hemianopsia 
is the characteristic symptom. While thrombosis is the usual 
lesion in such cases, it is not improbable that rupture of the vessel 

sometimes occurs. , p ^ e 

I am not aware of any permanent sequelae, after an attack of 

migraine, which could be traced to occlusion of the vessels of the 
pons' medulla or the cerebellum. This is rather curious and diffi- 
cult of explanation, considering the rich blood supply in this region 
and its frequent involvement from other causes. 
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It is of interest to rectall that Oppenlieim has described a cere- 
bellar type of migraine in which, with the general symptoms of 
this disease, there were transient symptoms of cerebellar origin; 
so that the possibility of permanent vascular lesions of the brain 
stem and cerebellum having this origin, must be kept in mind. 

There are two other groups of cases which should be considered 
from the stand-point of permanent vascular lesions, namely, the 
epilepsy which is so often associated with migraine and the vertigo 
jjermanens. Both of these conditions are usually regarded as 
merely fimctional substitutions or alternations of the neurosis itself, 
in other Avords, as a kind of migraine equivalent. And while I am 
heartily in accord with this hypothesis, the possibility of a per- 
manent vascular focus resulting from an attack of migraine must 
be considered as a possible etiological factor in the presence of 
either epilepsy or persistent vertigo. 
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THE ROENTGEN-RAY IN GASTRO-INTESTINAL 
AFFECTIONS.! 

By Charles D. Aaron, Sc.D., M.D., 

PROFESSOR OF GASTRO-ENTEROLOGY IN THE DETROIT. COLLEGE OF JtBDICTNB 
AND SURGERY, DETROIT, MICHIGAN. 


In reviewing the literature on roentgenology, one recognizes 
that for a number of years most of the advancements in this specialty 
have come from the same contributors. The men who are main- 
taining high standards of work are few, and as a consequence the 
physician is often obliged to accept the interpretations of inade- 
quately prepared roentgenologists. The apparent simplicity of 
this science has caused a number of men to follow it who have not 
the necessary preliminary training to properly qualify them for 
their work. 

The subject is new, and its literature, particularly in English, is 
so scant that one who is seeking to perfect himself in this specialty 
is able to find but few reliable sources of information. The isolated 
observations and occasional monographs are not always readily 
accessible. The courses offered for the study of roentgenology in 
both graduate and undergraduate schools are limited, and the 
amount of time that can be devoted to the subject by the under- 
graduate is restricted. The average postgraduate schools do not 
give the thorough training which is so much to be desired, because 
the time allotted is too short and the number of cases completely 
studied far too few. 

There is a lack of uniformity in the methods of roentgenological 
examination -followed by specialists of apparently equal standing. 

J Read before the annual meeting of the American Gastro-enterological Associa- 
tion at Baltimore, Md., May 10, 1915. 
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To illustrate; there is no standard or test meal for roentgeno- 
graphical examination of the gastro-intestinal tract. The American, 
German, and English test meals differ. Such a standard meal is as 
necessary for roentgenographical examination as the Ewald test 
breakfast for chemical analyses. A standard test meal would 
obviate the necessity of always specifying which opaque salt was 
used. 

Physicians without sufficient experience in roentgenology often 
draw erroneous conclusions, and their patients are frequently 
subjected to improper treatment because diagnoses are made from 
incomplete roentgenographical findings, based on too few plates 
or a hasty fluoroscopical examination. Such inaccurate examina- 
tions are allowed to displace the ordinary routine diagnostic 
methods, and, as a frequent result, the patient is treated medically 
or surgically for a condition that does not exist. 

An accurate knowledge of the pathology that is subject to roent- 
genological examination is necessary for decisive interpretations. 
Time and again it has been emphasized that the skilled roentgen- 
ologist must be a good clinician, one who is able to correlate the 
clinical history and the present physical condition of the patient 
with the laboratory findings. That a roentgenologist should have a 
thorough training in pathology has not been heretofore emphasized. 
If one is unable, through insufficient knowledge of pathology, to 
form an adequate mental picture of the physical changes resulting 
from disease, he cannot understand the records shown on the 
Roentgen plate. The Roentgen-ray may be likened to a most 
powerful microscope, revealing living structures in health and 
disease. Just as it is necessary to have an aceurate knowledge of 
histology and pathology in order to interpret a eut section of tissue, 
so it is imperative that our roentgenologists should be grounded 
in anatomy, physiology, and pathology if they are to make their 
conelusions valuable and decisive to the consulting physician. 
Few clinicians have sufficient knowledge of Roentgen pathology 
to justify them in attempting the full interpretation of a series of. 
plates. 

The Roentgen-ray diagnosis of pronounced gastric pathology is 
comparatively easy. Definite lesions, which are conspicuous at 
autopsy or operation, are readUy recognized. The recognition of 
an hour-glass stomach, a perforating ulcer of the stomach, or an 
obstruction of the pylorus is not very difficult. The statement has 
been made that fully 95 per cent, of patients with so-called stomach 
symptoms are not really suffering from gastric disease but from some 
other abdominal disease, as chronic appendicitis or cholecystitis. 
The roentgenologist should therefore have the special training that 
is necessary to enable him to discover by the Roentgen-ray the 
remote lesion that is the cause of the patient’s symptoms. These 
cases of reflex irritation in. which the pathological condition may be 
in the gall-bladder, in the appendix, or in the colon, offer the roent- 
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genologist his most difficult problem and an opportunitj'' to show 
his experience and the refinement of his technique. 

In order that the limitations and possibilities of Roentgen diag- 
nosis may be established, it is necessary to secure a standardization 
of methods and technique. 

Many cases have been observed which illustrate the need of a 
universal technique. I vdll quote one typical case, in which the 
roentgenologists concerned, leaders in this specialty in different 
eities, because of variation in technique, reached different conclu- 
sions. The point involved was the position of the stomach. One 
roentgenologist reported that with the patient in the prone position 
the stomach was drawn upward and to the right of the median 
line, indicating the so-called “gall-bladder position.” The second 
roentgenologist independently reported as'follows: 

“It is to be understood that I had no knowledge of the first 
examinations imtil my conclusions ivere complete. If the patient 
is examined in the upright position, I question whether such roent- 
genograms as Dr. X. shows could be obtained, as in my whole 
series with the patient in the upright position, not only by plate 
but by fluoroscopy, the stomach swings well to the left of the 
median line and by manipulation is apparently in no way fixed. 
I have found by experience, whether it be true or not, that a patient 
studied by the fluoroscope in the prone position, such as Dr. X. 
refers to in his report, leads to just such conclusions as he has 
reached. This is due in a great measure to pressure which is to be 
expected in well-nourished individuals.” 

The question involved, a matter of positioh is a simple one, 
but because of the slight difference in technique the positive diagno- 
sis of one examiner was discredited by the second on the basis that 
the observations upon which the first diagnosis was made were due 
to the position of the patient at the time of the examination. It is 
evident that a definite and uniform plan of procedure in Roentgen- 
ray work must be adopted if the conclusions of the roentgenologists 
are to be respected. 

We must always remember that the stomach is a flexible, muscular 
organ, capable of vddely different appearance when viewed with 
slightly varying technique under slightly differing conditions. 

Roentgenologists are constantly being asked what machines to 
buy. A prominent roentgenologist states that he is almost daily 
in receipt of letters inquiring about the kind of a machine to pur- 
chase. More emphasis is often placed upon the choice of a machine 
than upon the acquirement of the knowledge necessary to enable 
one to interpret the diagnostic data produced by the machine. _ 

As an example of incorrect diagnoses produced by embryonic 
roentgenologists, we would cite the following: A physician was 
induced by a persuasive agent to purchase a powerful Roentgen- 
ray machine. He took six 14 x 17 plates of six different cases, 
i. e., one of each case, and advised surgical operation in every case. 
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This man, on account of his inexperience, did not know the normal 
roentgenographic appearance of the human gastro-intestinal 
tract. The six patients underwent operation, and in none of them 
was any pathological condition found in the abdomen. One of the 
cases showed a normal stomach with two peristaltic waves present. 
The portion of the stomach included between these waves was 
diagnosed as a neoplasm, and operation was advised on the strength 
of this diagnosis. ’ It seems incredible that a physician without 
adequate training and experience in roentgenology should assume 
the responsibility of advising such serious surgical procedure. 

A prominent surgeon in a large hospital bought a roentgenograpliic 
apparatus and undertook roentgenography. His first case was a 
typical hour-glass stomach, which showed very well on the single 
plate taken. The easy diagnosis of this comparatively simple 
condition greatly encouraged him to continue. Then followed a 
series of cases, each diagnosed from a single plate. The percentage 
of errors which necessarily followed was very high. 

A few cases will be cited to illustrate and emphasize points 
previously mentioned. The first is that of a man, aged thirty- 
eight years, whose chief complaint was loss of- weight. The roent- 
genologist found a slight filling defect in the transverse colon to the 
right of the median line. Only one examination was made. Opera- 
tion for carcinoma was advised. At operation the colon was found 
to be normal. This roentgenologist did not make a sufficient 
number of plates, and did not know that the filling defect he observed 
is a normal finding. Since spastic manifestations may be due 
to various causes, we feel that no surgical intervention should be 
advised on a single examination. 

A patient, aged thirty-five years, whose complaint was indigestion, 
was carefully examined by an internist, who thought he detected 
free fluid in the abdominal cavity. An aspiration was done and a 
few cubic centimeters of bloody serum secured. The patient 
consulted a surgeon, who, after an examination, decided that the 
case was one of gastric carcinoma,, and desired the opinion of the 
roentgenologist. The surgeon had been accustomed, just before 
sending such cases to his roentgenologist, to invariably give them a 
gastric lavage. The fluoroscopic and roentgenographic examina- 
tions showed a pyloric filling defect in all the plates. A diagnosis - 
of carcinoma was made, and agreed to by the internist and surgeon 
concerned. One month later the roentgenologist saw the man, 
who had gained in weight and was feeling very well. He realized 
at once that he had erred in his diagnosis and closely questioned 
the patient. He discovered that one-half hour previous to his 
roentgenographic examination the patient had eaten a hearty meal 
and that he had not received the usual gastric lavage. These 
facts easily explained the appearance of the filling defect and the 
consequent error in diagnosis. The man is alive and well today. 

We have record of at least ten cases of deformity of the duodenal 
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•cap in which a diagnosis of ulcer was made by roentgenography, 
surgery advised, and at operation a clironic appendicitis found. 
Such cases of apparent deformity belonging to the group of “spastic 
contractions” are prevalent and require diagnostic skill to distinguish 
them from actual lesions of the pylorus and duodenum. 

A series of eight cases in which a diagnosis of gastric or duodenal 
ulcer was made, based upon a careful Roentgen-ray examination, is 
most interesting and instructive. At operation no pathology of the 
stomach or duodenum was found. The appendix was removed in all 
these cases and the gall-bladder inspected. The patients obtained 
no relief from their symptoms, and at subsequent operations, per- 
formed within one year, definite gastric or duodenal ulcers were 
found. The surgeon simply explored the peritoneal surfaee at 
the first operation and therefore failed to find the lesions demon- 
strated by the Roentgen-ray. These cases illustrate that the 
surgeon and clinician should be slow to discredit the diagnosis of 
the well-trained roentgenologist. 

The welfare of the patient is best served by the friendly team 
work of the internist, surgeon, and roentgenologist. This necessi- 
tates a careful review and correlation of the findings of each of these 
specialties. An antagonistic and hypercritical attitude of the 
respective physicians concerned often retards the diagnosis. 

I am of the opinion that the adoption of certain recommendations 
will increase the value of the Roentgen-ray as a diagnostic aid in 
gastroenterology, I do not offer these suggestions in a spirit of 
criticism, but am prompted by a desire to secure better cooperation 
between clinicians and roentgenologists. Tliese recommendations 
are: 

1. That the roentgenologist should be a trained and experienced 
anatomist and pathologist. 

2. That there should be standardization of methods and tech- 
nique. 

3. That the physician acquire the ability to properly estimate the 
diagnostic value of a Roentgen-ray report. 

4. That the patient should not be subjected to operation without 
a confirmation of the original findings by a second Roentgen exam- 
ination made after an interval of two or three days. 

5. That the clinician must not attach too much significance to 
the Roentgen-ray findings unless they are absolutely decisive. 

6. That the lesion discovered by the Roentgen-ray must be a 
constant finding, regardless of position or slight variations in 
technique. 

7. That great care must be exercised to differentiate physiological 
and spastic conditions from those that are essentially pathological. 

S. That the Roentgen-ray report should be considered on the 
same basis as any laboratory report. 

9. That the physician must carefully correlate the Roentgen-raj^ 
findings with the anamnesis and the clinical and laboratory findings. 
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THE LATE RESULTS OF CARDIORRHAPHY ; REPORT OF CASE 
THREE YEARS AFTER' OPERATION. 

By E. H. Pool, M,D., and M. A. Ramirez, M.D., 

NEW YORK. 

Although the immediate results of cardiorrhaphj^ have been 
brilliant, as is attested by the fact that approximately 50 per cent, 
of patients have recovered after oi)eration, according to the statistics 
of E. Hesse, Miiller, 'Wagner, and others, a feeling of uncertainty 
must exi.st as to the ultimate condition of these patients. The 
question naturally arises as to whether an individual whose heart 
has been wounded, subsequently exposed by operation, handled 
and sutured, can return to the same condition of health as before. 
It is important for the future of cardiac surgery that the effects 
of such traumatism upon the action of the heart and upon the health 
and working capacity of the patient should be determined. With 
this in view we report the late results of a case of cardiorrhaphy 
operated upon by one of us three years ago, and likewise present 
the late results of similar cases in so far as these could be ascertained. 

Case Report. On July IS, 1911, a young man, aged twenty- 
four years, was brought to the New York Hospital about thirty 
minutes after he had stabbed himself with a knife. The patient 
^ras in a condition of profound shock. There was a wound about 
one-half inch in length in the fourth intercostal space close to the 
upper border of the fifth rib and just mesial to the nipple. From 
the symptoms and physical signs it seemed reasonably certain that 
there was a wound of the heart. Accordingly operation was under- 
taken without delay. The following description of the operation 
and post-operative course is taken from the Annals of Surgery, 
1912, Iv, 485; 

“The wound was extended along the upper border of the fifth 
rib toward the sternum, crossing and dividing the cartilage near 
its insertion. The stab wound entered the pleura, and in exposing 
the pericardium the pleura was infured further. The pericardium 
was incised in the direction of the wound, alloAving the escape of 
considerable blood, and tfie index finger was inserted into the peri- 
cardial sac. It failed to locate the wound in the heart, but palpa- 
tion of the inner surface of the pericardium revealed an opening 
in it, corresponding in position to the original smface wound. The 
exposure of the heart was rapidly improved by making a ‘ trap door.’ 
For this the ineision was carried upward along the sternum and 
thence outward along the lower margin of the third costal cartilage. 
The cartilages of the third and fourth ribs were divided close to 
the sternum, the third being readily exposed by retracting the soft 
parts upward. The two cartilages were then carefully lifted, sep- 
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arated from the pleura, and fractured at the costochondral junction, 
forming a flap with skin and muscles attached; resection of the fifth 
cartilage was contemplated 'but was delayed and did not prove 
necessary. The internal mammary was clamped and ligated above 
and below when exposed. The opening in the pericardium was 
enlarged by an incision upward near the sternum, making a trian- 
gular flap. Hemorrhage was very free. 

Palpation revealed the rent in the heart, which admitted the 
tip of the index finger. As the finger was withdrawn from the 
hole a well-vaselined silk suture was passed from above downward 
on a fine curved intestinal needle; this was tied and left long. By 
gentle traction on this suture the heart was readily lifted and rotated, 
so that the wound was rendered visible and readily accessible. 
The wound involved the left margin of the heart somewhat pos- 
teriorly; it was about one-half inch in length, transverse on the 
long axis of the heart, and approximately one and one-half inches 
above the apex. Though the wound was partially closed by the 
first suture, blood gushed out whenever the finger was momentarily 
lifted to pass a stitch. Five stitches were inserted and tied before 
the bleeding was completely controlled. All visible blood was then 
removed and the pericardium closed with interrupted catgut 
stitches. There was considerable tension between the edges of the 
pericardial wound, which caused some gaping between the stitches 
in the lower mesial part. The flap was replaced and chromic 
stitches used to repair muscles and fascia. The skin was closed 
with silk. In the outer angles of the wound rubber tissue drains 
were inserted through the skin. At the lower mesial angle of the 
wound a rubber tissue drain was inserted down to but not into 
the pericardium. After the wound in the heart had been closed 
an infusion of 16 ounces of salt solution was given. The operation 
took about thirty minutes. 

Post-operative Course. For twenty-four hours after the operation 
the patient was restless, irritable, and thirsty. He was given mor- 
phin freely and saline continuously by rectum (Murphy drip). 
During this time the highest pulse rate was 128; respirations were 
24 to 28; temperature, 102°. "VNflien the dressing was changed 
at the end of sixteen hours and the drains removed, a very large 
quantity of clear serum exuded from the drainage openings. A 
rubber tissue drain was therefore reinserted at the lower inner 
angle. A similar discharge occurred again at the next dressing 
thirty hours after the operation. At that time the pulse had risen 
to 132; the temperature remained 102°. White blood cells were 
19,000, polymorphonuclears, 83 per cent. The serous discharge 
continued to be free until forty-eight hours after the operation, 
when the single remaining drain was removed from the lower and 
inner angle of the wound. At this time the pulse.was 112, tempera- 
ture 101°, respirations 24. The patient was refractory and refused 
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to eat, because, he said, he wanted to die; he was also very irritable 
and restless. Twice he sat up in bed. Morphin was given and he 
became quiet. Rectal alimentation was begun. 

July 22 (fourth day). Condition good, pulse 104 to 124, tem- 
perature 102°. White blood cells 17,500, polymorph onuclears 84 
per cent. Patient still refused nourishment. Wound dry and clean. 

July 23. Condition about the same. 

July 24 (sixth day). Large amount of serum exuded from 
the wound, after which the pulse became very rapid. 

July 25 (seventh day). Constant free discharge of clear serous 
fluid requiring frequent dressings. The patient still refused nourishr 
ment, was extremely weak, and appeared to be in serious condition.” 

The systolic blood-pressure, taken twice a day from the third 
to the eighth day, was always between 90 and 110. 

July 26 (eighth day). The patient was persuaded to eat by 
tlu-eats of passing a stomach tube; nutrient enemata were discon- 
tinued. Wound dry and clean, temperature normal, pulse 90, 
white blood cells 10,000, poL^morphonuclears 74 per cent. From 
this time the convalescence was uneventful. He was allowed up 
on the eighteenth day and discharged from the hospital on the 
twenty-fifth day.” 

The man was imprisoned for two and a half years after leaving 
the hospital and followed the routine prison life without incon- 
venience; for the last six months he has led an active life. 

On August 16, 1914, he reported for examination. He stated that 
on exertion he often experiences a dull pain in the region of the 
heart which lasts for a few minutes. Since the operation, he has had 
slight shortness of breath on walking fast or climbing stairs rapidly. 
Otherwise, his health and strength have been normal. 

Physical Examination, The patient is well developed; of medium 
height; weighs 131 pounds (at time of injury, 129 pounds). 

Chest: Size and shape normal. A large scar is present over the 
precordial area. The scar consists of three limbs. The upper 
transverse limb, measuring 4 cm., corresponds to the third inter- 
costal space; the lower, 7 cm. long, corresponds to the fifth inter- 
space. The vertical limb is close to the left border of the sternum. 
Respiratory movements are normal. 

There is a systolic impulse diffused over an area about 4 cm. in 
diameter and with its maximum intensity about the centre of this 
area at a point 8 cm. to the left of the midline in the fifth interspace. 
A slight diastolic retraction can also be seen over this area. 

Tactile fremitus is normal over entire chest. The cardiac impulse 
is felt vdth maximum intensity in the fifth interspace 8 cm. to 
the left of the middle line with patient in upright position; with 
patient lying on the right side it is felt 6.5 cm. from the midline, 
and with patient lying on the left side 11 cm. from the midline. 
No thrill felt. 



338 POOL, RAMIREZ: LATE RESULTS OF CARDIORRUAPHY 

Pulmonary resonance is normal over the entire chest; TJie right 
border of the heart percusses 1 cm. to the right of the right border 
of the sternum; the left border percusses 11 cm. to the left of the 
midline. 

Respiratory sounds are normal over entire chest. No adventi- 
tious sounds are present. The first heart sound is heard with 
maximum intensity in the fifth interspace S cm. to the left of the 
midline. A soft blovdng systolic murmur is heard with maximum 
intensity in the fifth interspace 8 cm. to the left of the midline and 



Fig. 1 


is transmitted for about 4 cm. to the left and 2 cm. to the right of 
the point of maximum intensity. No other • murmurs heard. No 
friction rubs present. Muscular quality of heart sounds is good. 
The pulmonic second sound is slightly accentuated. 

Pulse: The pulse was 70, regular in force, volume, and rate. 
The blood-pressure while at rest is: left arm, 110 systolic, 60 
diastolic; right arm, 112 systolic, 60 diastolic. 

After active exercise vdtli chest weights for five minutes the 
pulse rate is increased to 75 beats per minute, the blood-pressure 
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Fig. 2. — Upper curve from lead I, middle from lead II, and lower from lead III. Abscissa, 1 div. = 0.04 sec. Ordinate, 1 div. = 10.4 volt. 
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remaining the same; left arm 112 systolic, 60 diastolic; right arm, 
112 systolic, 60 diastolic. After resting for five minutes the pulse 
rate is 70 per minute and the blood-pressure; 110- systolic, 60 
diastolic in both arms. 

The heart work (Sahli sphygmobolometer) is: 11.2 gm. cm. of 
Hg. left arm; 12.4 gm. cm. of Hg. right arm. 

No abnormal venous or arterial pulsations visible; no visible 
capillary pulsations; no cyanosis, edema, nor pallor. The physical 
examination presents nothing further that is worthy of note. 



Fig. 3 


An electrocardiogram (Fig. 2) (Dr. Horatio Williams) shows 
a normal curve with the exception of a slight retardation in the 
conduction time, which probably is not dependent upon the injury 
to the heart. 

Simultaneous tracings taken at the apex, carotid, and jugular 
show normal curves. (MacKenzie polygraph). 

Roentgen-ray examination (Fig. 3). 

Dr. A. H. Busby: The heart appears to be normal in size, shape, 
and situation; it extends one inch -to the right of the right margin 
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of tile sternum and.tliree inches to the left of the left margin of 
the sternum, the widest liorizontal measurement of the heart being 
five and three-quarter inches. There is no niche or indentation 
breaking the outline, and there is no suggestion of adhesion or dis- 
tortion. The outline of the heart in the supine position is very 
clear. Enlarged lymph nodes are seen at the hilus of the lung and 
also about some of the larger bronchial ramifications. 

The Late Results in Pnhlished Cases of Successfiil Cardiorrhaphy. 
An attempt has been made to ascertain and record the late results 
in the reported cases of recovery after heart suture. The facts 
about some of these cases were obtained through personal communi- 
cations as a result of letters which were sent in January, 1913, to 
those surgeons who had reported successful cardiorrhaphies prior 
to 1912. The replies were relatively few and consequently the col- 
lection of ultimate results is not as complete or enlightening as could 
be desired. 

Parlavecchio : Operation 1898. Male, aged twentj'' years. Stab 
wound in fifth left space. Eight hours between receipt of wound 
and operation. Resection of fifth rib. Wound in left ventricle 
near apex 3.5 cm. in length. Four silk sutures. No drainage of 
pleura or pericardium; no complications. Recovery. 

The patient was seen in 1913, fifteen years after operation. His 
general condition was excellent. He is in the flower business and 
can work well. Local examination shows nothing abnormal except 
a sj^stolic retraction at the cicatrix. (Personal communication.) 

Launay: Operation, 1901. Pistol-shot wound at left nipple. 
Male, aged twenty-six years. Extreme hemothorax. Lung wounded. 
Four hours between receipt of wound and operation. Flap of 
fourth, fifth, and sixth ribs, hinge external, pleura freely opened. 
Left ventricle, two wounds; entrance wound near apex, exit wound 
near base. Both wounds closed with catgut sutures. Drainage 
of pericardium and pleura. Recovery. 

The patient eipoyed good health for about two years, when he 
died of typhoid fever. The autopsy findings presented by Launay 
were as follows ; There was almost complete adherence of the peri- 
cardium. Two soft depressions were present on the left ventricle; 
the anterior, where the bullet entered, was situated near the left 
margin 4 cm. from the apex; the posterior, was below the auriculo- 
ventricular groove near the left margin. 

After opening the left ventricle there was visible on the anterior 
wall a white cicatricial zone on a level with the insertion of the 
anterior mitral pillar. 

On the posterior wall of the left ventricle near the interventric- 
ular septum there was a cicatrix 2.5 cm. long. Its general form was 
oval, the lower extremity being larger. At that place the projec- 
tions of the columnse carnea were modified and the cicatrix slightly 
depressed. 
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Laiinay stated that no weak points could be recognized in the 
cicatrix, and that the obliquity of the parietal wounds explained 
the fact that in the operation hemorrhage stopped during systole. 

Riche: Operation 1902. Female, aged thirty years. , Stab 
wound in the fourth left space, parasternal line. Operation two 
hours after injur^L Flap of third and fourth ribs, hinge external. 
Pleura freely opened. Wound 5 mm. in right ventricle, sutured, 
no drainage, no complications. 

The patient was a delicate woman who did little work prior to 
the operation. She had a child in December, 1903, and another in 
July, 1905. Riche examined her on February 4, 1907, five years 
after operation. She had a pseudarthrosis of two costal cartilages. 
The heart was a little more vertical than normal. When the patient 
was made to lie on the right side and on the left side the heart 
became less displaced than normal, suggesting that there were some 
adhesions between the surfaces of the pericardium. The apex beat 
was near the sternum, in contact' with the seventh cartilage. No 
abnormal sounds; function normal. The patient was as strong 
as before her attempted suicide. (Personal communication.) 

Manteuffel (1903): Female, aged twenty-one years. Gunshot 
wound, fourth interspace. Operation about nine hours after the 
injury. Longitudinal incision at left sternal margin; resection of 
fourth, fifth, sixth, and seventh costal cartilages; removal of a strip 
of sternum 2 cm. in width. Entrance orifice, 5 cm. from apex, in 
right ventricle. Silk suture. Bullet in posterior wall of right ven- 
tricle; extraction, suture. Pericardium was closed with four sutures. 
No drainage of pericardium; pleura drained. Serous pericarditis 
followed; aspiration; the patient finally made a good recovery. 

Patient was married in 1906; has two children. She was pre- 
sented in. 1905 before the Surgical Congress in St. Petersburg. 

Was seen in 1914, eleven years after operation. Cicatrix slightly 
retracted; participates in pulsation. Limits of cardiac dulness and 
heart sounds normal. No fimctional disturbance of any kind. 

In roentgenograph, the shadow on the right side projects beyond 
the sternal margin, and the angle at the left auricle is oblitera,ted. 
At the base of the heart are seen peculiar feather-like shadows, 
which are perhaps to be interpreted as adhesions. The position 
of the heart is somewhat more horizontal than normal. (Personal 
communication.) 

Borchardt: Operation, 1904. Male, aged twelve years. Impaled 
on picket fence. Hemopneumothorax. Two and a half hours 
between receipt of wound and operation. Incision from sternum 
to axilla; resection of sixth cartilage and rib. Left ventricle pre- 
sented a wound 1.5 cm. long on posterior wall. Four silk sutures. 
Drainage of pericardium and pleura. Recovery. 

The patient was last seen in 1911, seven years after operation. 
He was then in excellent health and capable of any work. (Personal 
communication.) 
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Sultan: Operation, 1907. Male, aged thirty-eight years. 
Pistol-shot wound in fifth left space just inside nipple line. Thirty 
hours between receipt of wound and operation. Flap of fourth 
and fifth left cartilages and part of sternum; hinge mesial. Pleura 
not opened. Hemopericardium, 200 c.c. Non-penetrating wound 
in posterior surface of left veirtricle, 1.5 cm. long. Three silk sutures. 
No complications. Recovery. 

The patient was last heard from in 1912, five years after operation. 
His health was excellent, and he was able to do ids work as carpenter, 
which necessitated extreme exertion and heavy labor. The last 
examination was in 1910, three years after operation, when no 
deviations from the normal could be demonstrated. (Personal 
communication.) 

Blake: Operation, December 13, 1907. Male, aged twenty-four 
years; colored. Stab wound through fourth left cartilage, 1 cm. 
within nipple line. Two and a half hours between receipt of wound 
and operation. Flap of third, fourth, and fifth cartilages; hinge 
internal. Pleura freely opened. Left pleura contained two pints 
of blood; pericardium about two ounces. Wound in right ventricle. 
Three interrupted silk sutures; one superimposed mattress suture. 
No drainage of pericardium or pleura. Gauze drain in stab wound. 
Double pneumonia; left empyema, drained on twenty-sixth day 
after operation. Wound iiifection. Recovery. 

The patient was seen for the last time in March, 1907, when he 
was in good condition, heart action regular; pericardial friction 
sound. (Personal communication.) 

Peck: Operation, 1908. Female, colored, aged twenty-three 
years, stab wound tlnough third left cartilage at the border of the 
sternum. Flap of third, fourth, and fifth ribs; hinge external. 
Resection of part of the sternum. Pleura not opened. A wound, 
1 cm., was found in right auricle. Four chromicized catgut sutures 
inserted. No drainage of pericardium. Recovery. 

Patient died in the City Hospital of pulmonary tuberculosis. 
Autopsy showed extensive pulmonary miliary tuberculosis. Peri- 
cardium greatly thickened, with tubercles in fibrous coat; complete 
obliteration of pericardial sac, visceral and parietal layers being 
adherent throughout. Site of heart wound could not be identified; 
heart walls somewhat thinned, as commonly seen in adhesive peri- 
carditis, otherwise normal. It Avas thought that the adhesive 
process was due to tuberculous pericarditis rather than to the effects 
of the trauma and operation. (Personal communication.) 

Proust: Operation, 1910. Male, aged thirteen years. Gunshot 
Avound mesial to the left nipple; fifth costal cartilage fractured by 
bullet. Time between injury and operation six hours. Exposure 
by osteoplastic flap folloAAung dmsion of fourth to sixth cartilages 
near sternum. Pleura opened. Tangential Avound of left A^entricle 
near apex. Four deep sutures covered by superficial sutures. 
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Small rubber drainage tube into pericardium. Suture of the peri- 
cardium^ with interrupted catgut. High temperature and signs of , 
pericardial effusion in second week. The patient also had some 
difficulty in swallowing. Little discharge; the drainage tube was 
removed and a large amount of bloody fluid escaped; improve- 
nient; temperature normal in less than forty-eight hours. Patient 
discharged well one month after operation. 

Subsequent report of case from paper read before American 
Surgical Association, 1914. 

Immediately after his discharge from the hospital "the patient 
was engaged as messenger boy. He followed this occupation for 
three years and did not experience any trouble except at first, when 
he noticed some shortness of breath after hurrying up stairs. For 
the last year he has been employed as bookkeeper and complains 
of no trouble. 

Auscultation and the electrocardiogram showed that the action 
of the heart was almost normal. The apex seemed a little too near 
tbe sternum and the electrocardiogram showed a double brjicket 
at the time of the ventricular contraction. Radioscopic examination 
showed very slight modifications: 

At the union of the external two-thirds and the internal third 
of the left border is seen a permanent notch, which seems to be 
a fixed point, and does not participate in the beating of the left • 
border, as if at this level there were something restraining this 
margin. Moreover, below this notch is seen on the left ventricle 
itself a circular zone three-fourths of an inch in diameter, which 
is relatively clear in contrast to the deep color of the remainder 
of the ventricle. Proust explains the notch as due to adhesions and 
the clear zone as an abnormally thin condition of the myocardium 
following a scar. 

A Roentgen-ray examination following the ingestion of bismuth 
showed a diminution in the diameter of the esophagus from the 
site of the large vessels to the diaphragm. 

F. Hesse (1909): Stab wound, 1 cm. in length, in third left 
intercostal space, four fingers’ breadth from sternum. Male, aged 
thirty-five years. Time between injury and operation nearly 
three hours. Wound in left auricle 0.75 cm. long. Resection of 
ribs and cartilages, also a strip of sternum. Pleura opened. Three 
silk sutures. Large rubber drainage tube into pericardium. Two 
drainage tubes into pleural cavity in scapular line by resection of 
rib. Discharge from pleural cavity profuse, from pericardial cavity 
slight, so that drain was removed on fifth day. Pleural drain left 
for a month. Recovery. 

Examination of patient on discharge showed a small granulating 
area, otherwise a normal scar. Lower border of left lung is one to 
one and a half fingers’ breadth higher than the right. Lungs other- 
wise normal. 
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Cardiac boundaries normal. Sounds loud and clear. No peri- 
cardial friction sounds. Pulse regular and equal but slightly accel- 
erated. Patient feels a sense of oppression in region of heart on 
slight exertion. 

Examination of patient two years after discharge: slight sj^stolic 
retraction in fifth interspace mesial to midclavicular line. Heart 
sounds clear but diminished in intensity. Pulse 80 to 90. After 
exercise slight arrhythmia. 

F. Hesse (1909): Stab wound 1 cm. long in third left inter- 
costal space near sternum. Male, aged twenty-four years. Pro- 
nounced heart tamponade. Time between injury and operation, 
two and a half hours. Left auricle, 0.75 cm. Flap with external 
pedicle of third and fourth cartilages and part of ribs; resection of 
half of adjacent sternum; section of fifth rib. Pleura opened. 
Three silk sutures. No drainage. Recovery. 

Examination of patient two years after discharge : Patient says 
his hands frequently become blue and cold ; and that he sometimes 
feels a sharp pain in the chest especially after exertion. The pre- 
cordium is markedly flattened and there is a distinct' systolic retrac- 
tion in the fifth interspace for a distance of 4 cm. inside of the mid- 
clavicular line. Right border extends to midsternal line at level of 
third rib. Heart sounds are slightly roughened at the apex; at the 
base they are clear but diminished in intensity. Pulse is full, 
regular, and equal. 

F. Hesse (1909): Stab wound, 2.5 cm. long, under left nipple, 
in fourth intercostal space. Male, aged seventeen years. Hemo- 
pneumothorax. Time between injury and operation three hours. 
Wound in left ventricle a little below the atrioventricular boundary. 
Resection of fourth rib from nipple to sternum; pleura opened. 
Five silk sutures. Removal of clots from pleural cavity. No drain- 
age. Pleurisy and pneumonia. Entire wound opened and healed 
gradually. Recovery. 

Examination of patient in April, 1911, two years after operation: 
Patient has resumed his work as porter and says that he experiences 
no discomfort either during rest or exertion. The sternal end of the 
scar is markedly depressed, enough to admit two fingers into the 
depression. Over this region the skin is red and tender and united 
with the pericardium. Heart impulses are readily felt in this area. 
Cardiac boundaries extend from midsternal line to 1 cm. outside 
of left nipple, winch has moved 1 cm. inward and 1 cm. upward. 
Heart sounds are regular. 

E. Hesse (1905) : Stab wound, 3 cm. long, parasternal line, fifth 
intercostal space. Male, aged nineteen years. Heart tamponade. 
Time between injury and operation one hour. Penetrating wound 
of right ventricle. Incision along left sternal margin and fifth 
rib; resection of sternal segments of fourth, fifth, sixth, and 
seventh ribs. Three sutures. Drainage of pericardium. Drainage 
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of pleura through wound. Change of dressings on fifth day; 
tampons soaked. Recovery. 

Examination of patient on discharge from the hospital: Wound 
healed. Percussion of heart shows a lengthening of horizontal 
measurements; vertical measurements normal. Heart sounds are 
clear and distinct. Pulse is 90. Rhythm normal. Blood-pressure 
80. Lungs normal. No dyspnea on exercise. 

Five years after the operation the patient wrote saying that he 
was perfectly well and doing his regular work. 

E. Hesse (1908) : Stab wound, 2 cm. long, between fourth and 
fifth costal cartilages, one and one-half fingers’ breadth to left of 
sternum. Male, aged twenty-one years. Stab wound of abdomen, 
viscera uninjured. Time between injury and operation an hour 
and a half. Wound in right ventricle, 1 cm. Skin-muscle flap, 
resection of cartilages of fifth and sixth ribs. Two deep sutures. 
Pericardium and pleura closed. No drainage. Pneumonia on fifth 
day. Empyema, thoracotomj’’ on eighth day. Obstinate septic 
diarrhea on twelfth day. Dry pericarditis on fifteenth day. Im- 
provement began fifth week. Discharged, in good condition, in 
eleven weeks. 

Examination on discharge from hospital: Patient in good 
condition. No dyspnea or dizziness. Pulse strong and accelerated. 
Heart sounds clear. 

Two years and seven months after the operation patient wrote 
that he was well and working. 

E. Hesse (1909): Gunshot wound between fourth and fifth 
ribs, two fingers’ breadth to right of nipple. Exit orifice about 
four fingers breadth below left scapular angle. Male, aged seventeen 
years. Time between injury and operation an hour and a half. 
Resection of fourth and fifth ribs w’ith cartilages, about 7 cm. 
Wound of left lung. Wound of left ventricle. Three- sutures in 
heart. Suture of pulmonary wound. No drainage. Empyema 
(left); thoracotomy. Pericarditis sicca. Dry pleurisy on right 
side. Recovery. 

Examination on discharge from hospital: Wound healed. 
Cardiac area and sounds normal. In the apex of the lung there 
were some signs of beginning tuberculosis. 

Examination in October, 1910: There is a sinking in of the chest 
between the sternum and the left mammary line over the third, 
fourth, and fifth ribs; systolic retraction over tliis area, especially 
over the fifth rib. Heart and lungs normal except for a diminished 
vesicular murmur and impaired resonance in left Imyer lobe of lung. 
Cardiac border extends to two fingers’ breadth mesial to left mam- 
mary line and on the right does not extend beyond right sternal 
border. Heart sounds are clear. Aortic sounds are louder than 
the pulmonic. Pulse is accelerated (112) but rhji;Iimic. Liver 
not palpable. No edema. An orthodiagram shows heart bound- 
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aries distinct. Diaphragm is movable on right side but not on left 
side where it shows adhesions. The blood-pressure was 110 systolic, 
70 diastolic. 

The patient says that while resting lie feels perfectly well, but 
that on suddenly changing his position or during emotional periods 
he suffers from palpitation of the heart. 

In April, 1911 (two years after operation), patient writes that he 
is well and has no untoward symptoms. 

E. Hesse (1909) ; Stab wound, 2 cm. above and to right of left 
nipple. Male, aged twenty-eight years. Injurj’^ of branches of 
coronary artery. Time between injury and operation four hours. 
Wound of left A’-entricle, anterior surface near apex, 1 cm. Resection 
of fourth rib. Two sutures. Suture of pericardium and pleura. 
No drainage. Recovery. 

Examination of patient one and a half years after operation: 
There is a slight systolic retraction of the scar. Heart boundaries 
and sounds good. The diaphragm is freely movable on right side 
but is adherent on the left. Blood-pressure is normal. Pulse 90 
and good quality. Orthodiagram: Heart boundaries distinct 
and normal. On right side the diaphragm is 6 cm. deeper than on 
left. Shadows show adhesions on left side. The patient is in good 
condition and does not complain of any symptoms after hard work. 

E. Hesse (1910): Stab wound, about 1.5 cm. long, between 
fifth and sixth ribs, left side, between nipple and anterior axillary 
line. Male, aged twenty-seven years. Time between injury and 
operation one and three-quarter hours. Wound of left ventricle, 
2 cm. long, about 5 cm. from cardiac apex. Resection of fourth 
and fifth ribs, to extent of 6 to 7 cm. from sternum. Three sutures. 
Suture of pericardium and pleura. No drainage. Left-sided 
pneumonia on fourteenth day. 

Examination of patient twenty-five days after operation showed 
an absence of pericardial friction sounds and normal cardiac sounds. 

Examination eight months after operation: Scar smooth; 
presystolic but no systolic retraction of the scar. Cardiac outline. 
Above: to the third rib; left: just mesial to mammary line; right: 
not beyond right sternal border. Heart sounds are clear. Second 
pulmonic sound is louder than aortic. Pulse 90 and of good quality. 
Blood-pressure 115 systolic; 75 diastolic. No venous pulse present. 
An orthodiagram shows sharp outline of heart except at apex, 
where there probably are some adhesions. No cardiac enlargement 
present. No dyspnea. Patient can exercise without disturbance. 

E. Hesse (1903) : Stab wound, 1.5 cm. long, in second intercostal 
space, about 2.5 fingers breadth from left sternal margin. Female, 
aged twenty-five years. Time between injury and operation 
three hours. Wound of left ventricle, 0.5 cm. Skin-muscle flap, 
resection of third and fourth cartilages. One suture. Pericardium 
and pleura sutured. No drainage. Recovery. 
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POOL, RAMIREZ: LATE RESULTS OF CARDIORRHAPHY 


Summary. 


Number of cases 21 

Age — Between 20 and 30 years 13 

Between 12 and 20 years 6 

Between 30 and 38 years 2 

Sex — Males 

Females 

Cause of wound — Stab 15 

Gunshot 5 

Other cause 1 

Site of superficial wound — Fourth to fifth left space 15 

Above fourth space 6 

Time between accident and operation — One-half to one hour ... 4 

One to two hours .... 4 

Two to three hours ... 6 

Three to four hours ... 2 

More than four hours ... 4 

Site of heart wound — Eight auricle 1 

Left auricle 4 

Right ventricle 6 

Left ventricle 11 

Post-operative complications — Pneumonia 5 

Empyema 3 

. Pericarditis (serous) • . 4 

Pleurisy (non-purulent) 5 

Pneumothorax 1 

Marked dyspnea 1 

None 9 

Material used in suture of heart wound — Silk 10 

Catgut 3 

Chromic 1 

Not mentioned .... 7 

Drainage of pleura — Yes 6 

No 15 

Drainage of pericardium — Yes 6 

No 15 


Examination tliree weeks after operation : Heart normal. Pulse 
shows great oscillations, due probably to an increased irritability 
of the cardiac nerves. 

Examination ten and a half months after operation: There is 
a. systolic retraction of the scar. Heart sounds are regular, dull but 
clear. Pulse is dicrotic (96) and regular. No subjective symptoms 
present. 

Examination seven years after operation: Patient was admitted 
for pneumonia. No cardiac symptoms present. There was a slight 
enlargement of the heart towards the right; the upper boundary 
extended to lower border of third rib; left border extended to one 
finger’s breadth medial to nipple line. Ileart sounds distinct and 
clear. Pul.se rhythmic and good quality. Slight .systolic retraction 
of scar present. 

Foederl (1903) : Two stab wounds, one above and the other below 
the fourth rib. iMale, aged twenty-five years. Symptoms of pro- 
gressive hemopericardium. Pleura intact. Wound of left ventricle, 

1 cm. Flap of third and fourth cartilages, without injury to the 
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pleura. Two sutures. Drainage of pericardium with gauze. Pro- 
traeted course; thoracotomy. Recovery. Patient well at time of 
report, seven years after operation. 

Grisogono; Stab wound in third intercostal space, three fingers’ 
breadth from mammary line, 1.5 cm. in length. Male, aged eighteen 
years. Pneumothorax; hemopericardium without signs. Time 
between injury and operation forty-five minutes. Wound 1.5 cm. 
long, left auricle. Triangular sldn-muscle flap. Resection of third 
and fourth cartilages for 7 cm. from sternum and 5 cm. of second. 
Four silk sutures. Pleural cavity drained with gauze through lower 
angle of wound. Pericardium, no drainage. Pneumothorax. 
Slow recovery; discharged well two and a half months after operation. 
A year later practically normal. 

The table on pages 348 and 349 presents for comparison the im- 
portant features of these cases. Few deductions can be drawn from 
these statistics, since they are compounded from an extremely limited 
nmnber of cases. However, it is striking that in all cases of which 
we have records a long period after operation, the general condi- 
tion of the patients was apparently normal. The patients were 
able to perform arduous work without discomfort, and for the most 
part without experiencing any subjective symptoms. It is note- 
worthy that in these cases suppurative pericarditis did not occur 
as .a postoperative complication. 

REFERENCES, 

Blake. Ajinals of Surgery, 1908, xlviii, 138. 

Borchardt. Sammlung. klin. Vortrage, Leipzig, 1906, N. f. Chir., 113-114. 

Foederl. Wien. klin. Woch., 1910, xxiii, 923. 

Grisogono. Wien. klin. Woch., 1910, No. 25, 924. 

E. Hesse. Beitr. z. klin. Chir., 1911, Ixxv, Heft 3, 475. 

F. Hesse. Archiv. f. klin. Chir., 1911, xcv. Heft 4. 

Launay. Bull, de I’Acad. de mSd. de Paris, 1902, xlviii, 185; Bull, et mem. Soc. 
de chir. de Paris, 1904, xxx, 896. 

Manteuffel. Centralb. f. Chir., 1905, xxxii, 1096. 

T. Muller. Miinch. med. Woch., Berlin, 1914, Ixi, No. 30, p. 1657-1712. 

Parlavecchio. Lo Stato del. Chirurgia del Cuore, Monograph, Rome, 1902. 

Peck. Annals of Surgery, 1909, 1, 100. 

Pool. Annals of Surgery, 1912, Iv, 485. 

Proust. Bull. Soc. anat. de Paris, 1910, Ixxxv, 635; Annals of Surgery, 1914, 
lix, 968. 

Riche. Bull. Soc. anat. de Paris, 1904, Ixxix, 370; Bull, et mem. soc. de chir. de 
Paris, 1905, xxxi, 172. 

Sultan, G. Deutsch. med. Woch., 1908, xxxiv, 277. 

Wagner. Deutsch. Ztschr. f. Chir., 1912, cxix, 222. 



352 barton: use of caffein in digitalis arrhythjiias 


REMOVAL BY CAFFEIN OF SOME DIGITALIS ARRHYTHMIAS: 
ILLUSTRATED BY TRACINGS. 

By Wilfred M. Barton, M.D., 

ASSOCIATE PROFESSOR OF MEDICINE, MEDICAL DEPARTMENT OF GEORGETOWN 

university; attending physician to Georgetown university 

HOSPITAL AND WASHINGTON ASYLUM HOSPITAL. 


When digitalis is administered in cases of heart failure in which 
the auricles are fibrillating the gross irregularity of the ventricle 
observed in this condition is not materially lessened, although, as 
is well known, the rate of the heart beat is greatly slowed and the 
subjective sj'mptoms are often magically ameliorated. 

In cases of heart failure in which the rhj^tlun is normal, digitalis 
slows the pulse only moderately, and what is of considerable interest, 
tends often to induce irregularities of several different kinds, chief 
of which are premature contraction and heart block. I have 
observed in several instances of marked heart failure after prolonged 
use of digitalis the appearance of dicrotism, and when this dicrotism 
is unaccompanied by pulsus alternans it is removed by caffein. 

Premature contractions produced by digitalis are fairly common, 
and are usually of ventricular origin. Partial heart block following 
digitalis is also very common. In some cases of digitalis block the 
As-Vs interval is found widened previously to or concomitantlj' 
with the block, while in other cases this phenomenon is not observed. 
Partial heart block and premature contractions following digitalis 
are often associated. 

Digitalis heart block has been attributed by some to reduction of 
conductivity of the auriculoventricular bundle, by others to increase 
of vagus inhibition. In favor of the latter hypothesis is the. fact 
that the block can be partly removed by atropin; in favor of the 
former view is the fact that in auricular fibrillation digitalis slows 
the heart chiefly by depressing the conductivity of the bundle. 
As a matter of fact, both factors may be involved, and in the 
present state of our knowledge we cannot define absolutely their 
relative values. 

Digitalis is known to slow the heart rate while caffein accelerates 
it. If the slowing by digitalis is partly produced by lowering the 
irritability of the conduction system the effect of caffein in accelerat- 
ing the rate is partly due to an opposite effect. Caffein tends to 
raise the irritability of the conducting system. It should therefore 
theoretically neutralize or possibly overcome the effects of digitalis 
upon the heart. My investigations have tended to show that the 
cardiac effects of digitalis, particularly in respect to interference with 
conduction, are quickly overcome by caffein. For some time past 
in the hospital wards I have observed the effects of caffein in cases 
which showed digitalis arrhythmias, and the following seven cases 
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briefly reported are selected from a considerable number to show 
that the theoretical considerations above mentioned are borne out 
by the facts. 

Digitalis irregularities will usually cease spontaneously if the drug 
is stopped, but sometimes instances arise in which, unfortunately, 
the drug has been prolonged in its administration until the toxic 
effects upon the conducting system are only too manifest, and in 
these the administration of caffein will do good. 

The first two cases show pulsus bigeminus, due to extreme 
dicrotism under circumstances of great enfeeblement of contractility. 
The second case shows marked pulsus alternans. This case died 
suddenly at the time when the experiment of administering caffein 
was about to be tried, and the tracing is shown because it is similar 
to Case I with respect to dicrotism; but there is one important 
difference, and that is that in Case II pulsus alternans is present, 
which is, under all circumstances, of extremely grave augury. In 
Case I the arrhythmia disappeared as soon as caffein was given. 

Two cases are given in which block arose as a result of digitalis 
administration and one of spontaneous block. In all, the pheno- 
menon of block was readily removed by caffein, as the tracings show. 

I have seen block removed by caffein at times even while digitalis 
was being taken. It would appear that partial heart bloclc or 
premature contraction is the rule rather than the exception when 
digitalis is kept up even in moderate doses for a long period of time 
in cases of heart failure with normal rhythm, and it is my experience 
that these disturbances of rhythm can be quickly removed by caffein'. 

One case of auricular fibrillation is given to show that caflPein has 
no effect upon the irregularity itself any more than has digitalis, but 
nevertheless the rate increases under caffein even during digitalis 
administration, which tends to show, I believe, that the conductivity 
of the bundle of His lowered by digitalis is increased by caffein. 

Case I. — Dicrotic puhus bigemimis occ%irring in a case of heart 
failure; normal rhythm; prolonged digitalis administration; recovery. 

C. B. entered hospital November 12. From date of admission, 
November 12, to January 12, a period of two months, the patient 
ingested 7 grams of powdered digitalis and 3 ounces of the tincture. 
On January 7 a tracing was taken {a b) which showed marked 
dicrotism. 

January 13 digitalis was stopped and caffein sodium citrate, 
grs. iij, t. i. d, substituted. 

January 18 a tracing of the radial pulse showed an almost com- 
plete disappearance of dicrotism {v c). Concomitantly with this 
there was an improvement in the patient’s condition. 

January 31 strips of radial pulse tracings taken on this day showed 
a complete absence of dicrotism {v d e)., The pulse was regular 
and beating 72 to 80 per minute. Patient left the hospital appar- 
ently cured. 
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IN DIGITALIS ABRHYTHMIAS 





Fig. 1 . —Case I, C. B, 


Case II. — Dicrotic 'pulsus bigeminm with piikus altcrnans; 
extreme heart failure; rapid but normal rhythm; prolonged digitalis 
administration; sudden death. 

J. H. entered hospital January 13. Between admission to hos- 
pital and February 5 he received 49 ounces of tincture of digitalis. 
On February 6 he was given powdered digitalis, and up to February 
22 he took 8^ grams. 

Feb. 20 



Fig. 2. — Case II, J. H. 


On February 20 radial pulse tracings were taken. It was impos- 
sible to obtain jugular tracings on account of extreme respiratory 
distress. The radial pulse was dicrotic and showed pulsus alternans 
{nab). He died suddenly during the night of February 22. 

Case III . — Heart failure with normal rhythm; partial heart block 
and pulsus bigeminus removed by caffein; exiius. 

H. S. entered hospital September 6. September 27 a pulse 
tracing showed feeble rapid pulsations but normal rhythm. J ugular 
tracing shows absence of v waves {v a b). From the date of admis- 
sion, September 6, until January 19, a period of 135 days, the 
patient took in all 10 grains of strychnin, 540 grains of caffein 
citrate, and 33 ounces (one quart) of infusion of digitalis. On 
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January 20 a tracing of the radial pulse showed partial heart block 
with occasional slight tendency to dicrotism and bigeminism 
(vcde). Digitalis was stopped on January 21 and caffein sodium 
benzoate grs. iij, opium gr. ss, and calomel gr. ss, t. i. d., substituted. 

January 27 the poly graphic record showed complete disappear- 
ance of the block. 

Sept. 27, 1912 


b 

Jan. 20, 1913 






c — ^ 


d h 


Feb. 15, 1918 

Fig. 3. — Case III, H. S. 

A tracing taken on February 15 showed no block. The radial 
pulse was extremely small and showed a trace of dicrotism {v f) . 
For five days preceding February 15 digitalis had been again given, 
mxv, t. i. d. The patient died soon afterward and autopsy showed 
a much dilated heart, with extremely thin, flabby musculature and 
wide, patulous mitral orifice. 

Case IV. — Auricular fibrillation', digitalis slowed the pulse hut 
did not abolish the irregularity; the rhythm was unaffected by caffein. 

This case, which was entirely similar to others observed in this 
regard, demonstrates that caffein is apparently without effect upon 
the rhythm of auricular fibrillation. 

Kate G., aged sixty years, entered hospital on January 21. A 
tracing taken on January 23 showed the auricles were fibrillating. 
The pulse was rapid and extremely irregular, and there was a total 
absence of a wave in the jugular tracing {v a). The patient was 
put on tr. digitalis, Tfix, t. i. d., for a week. 

January 27. A strip of radial tracing showed no change (v b). 
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January 30, Tracings taken and conditions found unchanged (v c). 
February 6. Tracing taken and the conditions the same (v d). 
Caffein sodium citrate began, gr. iij, t. i. d., on February 7 and con- 
tinued until February 19, No change was noted, 

Jan 
a 




Jantj 30 


C 

Pebb 

d 

Mch b 
e 

Fig. 4.— Case IV, K. G. 

March 6, Tracing taken. Result unchanged (v e). Patient 
-^was put back upon digitalis February 19, one dose per day of 10 
minims, which was found sufficient to keep the heart slowed and 
ameliorate the subjective symptoms. Patient was discharged about 
the middle of March. 

Case V. — Heart failure accompanying mitral insufficiency with 
a secondary tricuspid regurgitation; normal rhythm; premature 
contractions and partial heart block prodticed by digitalis; removal by 
caffein. 

J. J. entered hospital January 25, Tracings were taken 
January 27 and showed practically normal rh 3 d;hm (d a). The 
patient was put on tincture of digitalis, ITlxv, t. i. d . Nine days later, 
February 6, tracings were taken, all of which showed premature 
contractions and partial block. 

February 6. Digitalis was discontinued and caffein sodium 
citrate, grs. iij, t. i. d., substituted (vbc d). 
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February 10. Strips of radial pulse tracing were taken and 
showed complete disappearance of the arrhythmia (vef). 

Jan. 27 



Feb. 6 

'I \A jV.UU'.JUUvJVJwK^b^/vJUufv^ K.KF 






Feb. 10 


Fig. 5.— Case V, J. J. 




J-V' 




Fig. 6. — Case VI, Mrs. D. 
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Case VI. — Partial heart block of sino-auricular type produced 
by digitalis in a case of moderate heart failure in a pregnant woman; 
normal rhythm; removal of block by caffein. 

Mrs. D. entered hospital in March, She was near term and 
suffering from symptoms of heart failure accompanying mitral 
regurgitation. The cardiac rhythm was normal. The patient 
was given tincture of digitalis, "Hlx, t, i, d., and kept upon it for 
for some time. 

Tracings taken February 10 showed partial heart block {v a b). 
Digitalis was immediately stopped and caffein sodiurh citrate, 
grs. iij, t. i. d., substituted. Two days later tracings showed 
complete absence of the arrhythmia (v c d). 

Case VII. — Spontaneous heart block with pidse rate of about j^6 
to 4S; caffein diminished the block and raised the pulse frequency 
to 74 to 76. 

Admitted to hospital March 14. Patient was an elderly man. 
Tracings taken March 18 showed 2 to 1 heart block (v a). He was 


March 18, radial pulse 46 






March 28, radial pulse 74 



Fro. 7.— Case VII, G. W. T. 


given caffein sodium citrate, gr. v, t, i. d. A tracing taken five 
days later, March 23, showed almost complete disappearance of the 
block. Pulse increased to 74 (v b). 

Case VIII. — Spontaneous heart block. 

Conclusion. All the irregularities of the heart beat which are 
brought about by digitalis tend to be removed by caft’ein. 
Although in many cases digitalis arrhythmia will spontaneously 
disappear when the drug is stopped, instances arise, unfortunately 
too common, in which after prolonged digitalis administration the 
conductive system is so depressed that serious results may arise. 
Under these circumstances the administration of caffein will be 
of service and therefore strongly indicated. The action appears 
to be due to the increase in irritability of the conduction system 
produced by the caffein, which antagonizes and finally overcomes 
the depressing effects which digitalis exerts upon the auriculo- 
ventricular bundle. 
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BRAIN SYPHILIS. 

By E. Murray Auer, M.D., 

PHILADELPHIA. 

(From the Laboratory of Neuropathology, University of Pennsylvania, Philadelphia.) 

In considering a disease as essentially polymorphic as syphilis 
of the central nervous system, it is not surprising that apart from 
certain well-defined clinical and microscopic pictures there should 
be observed conditions not so clearly defined, forming through the 
coexistence of different manifestations of these would-be entities, 
cases that cannot clinically or pathologically be diagnosed according 
to hard and fast lines. 

Duchenne,^ in 1859, observed that “some (ataxic) patient had 
suffered from syphilis.” A few years later Schultze pointed out 
the importance of the association of syphilis with ataxia, and in 
1876 Fournier insisted on the frequency of a previous history of 
syphilis in tabetics. Raymond* stated, “It is not proved, but it is 
extremely probable, that syphilis has a part direct or indirect in the 
causation of tabes dorsalis when this disease shows itself in syphil- 
itics.” Vulpian, Erb, and Gowers each subsequently contributed 
extensively in support of the view of Fournier. General paralysis 
had likewise been associated with syphilis, but we do not find the 
connection as definitely stated except by Fournier,® who in his 
classification of syphilis of the central nervous system included 
tabes, general paralysis of the insane, special forms of epilepsy, and 
muscular dystrophies. Ford Robertson advanced the view that 
general paralysis was the result of a bacterial toxic infection from 
the respiratory and alimentary tracts, owing to the impairment of 
the resisting powers of the organism by syphilis, alcoholism, or 
excessive use of nitrogenous foods. Ferrier^ stated, “We are deal- 
ing with merely different aspects of the same polymorphic disease.” 
Mott maintained “that etiologically and pathogenetically there 
is one tabes which may begin in the brain (especially in certain 
regions), or in the spinal cord in certain regions, or in the peripheral 
nervous structures connected with the viscera, constituting, there- 
fore, different types, any of which may be present or be associated 
with one or all of the others.” Moebius and Shaffer made no less 
positive statements. Lang and Neisser were the first to ascribe 
the dependence of the tertiary lesion of syphilis to the activity of 
the virus. To Lang also is due the credit of having first noted the 
occurrence of meningeal involvement with general dissemination of 

* Arch. g6n. de m6d., ser. V, 1859, 439. ^ Le Progrfes M6dicale, 1892, 453. 

’ Gazette Medicale de Paris, 1876, No. 53. 

^ Lancet, 1906, 951. 
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the virus. Thus the concept of sj^pliilitic disease of the central 
nervous system has, more especially since the discovery of modern 
microscopic and serological methods, gradually been enlarged, until 
today it includes not only possible syphilitic entities of the central 
nervous system, but also conditions simulating most every other 
known possible disease of that system. 

Long before the discovery of the Spirocheta pallida by Schaudinn 
and their demonstration by Noguchi and Moore, Moebius and Erb 
advanced the theory of the possibility of a form of- the syphilitic 
virus falling with special incidence on the spinal and cerebral centres 
and leading in due course to tabes or general paralysis to account 
for the different manifestations of the effects of syphilitic inoculation. 
Brosius related the history of seven glass-blowers infected in the 
mouth from the same source in 1891. After twelve years five 
came under his observation again. One was tabetic; a second had 
signs of general paresis; the third was a marked general paretic; 
the fourth had indications of tabo-paresis; the fifth was still in good 
health. Raymond reported a case of two brothers syphilized at 
the same time; one lead a fast life and indulged in sexual excess 
and later developed tabes; the other led an industrious life accom- 
panied with many financial worries and later developed general 
paresis. Souques described a family in which the father was syphi- 
litic and became a general paretic; the mother became a tabetic 
and two young daughters also showed signs of tabes. Morell- 
Lavallee described the case of one woman who infected five men, 
four of whom developed general paresis and the fifth syphilitic 
meningitis. Mott mentioned two men syphilized by the same 
nurse, and ten years later both developed general paralysis, while 
Marie and Bernard described two men who had acquired syphilis 
from the same source and who later developed tabes dorsalis. 

Noguchi found some evidence for the possibility of considering a 
special strain in the fact that the organisms obtained from cases of 
general paresis had markedly long periods of incubation. As an 
explanation of this surely a possible attenuation or modification of 
the ^'irus must be considered. From the present data and knowledge 
of the essential similarity of the microscopic findings there is strong 
evidence that the general or focal character of the lesions depends 
upon certain conditions. Where the vitality of any given part 
is lessened, as by impaired blood supply or by trauma, this part is 
more favorable for spirochetal development. In other instances it 
appears that the syphilitic process in attacking a certain definite 
region of the central nervous system has less tendency to become 
a general process, and does so almost to the exclusion of other parts. 
That the location of the virus is of variable intensity has been 
demonstrated by Levaditi, A. Marie, and Bankowski^ who stated 
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“the abundance of parasites varies greatly from one case to the 
other; at times the treponema are exceedingly abundant, at times 
very rare. They are generally grouped in ‘foyers,’ more or less 
circumscribed, especially in the anterior regions of the cortex, but 
have also been seen in the bulb, cord, and spinal ganglia.” It 
has long been considered that not only different individuals but 
even different races offer increased resistance to the Treponema 
pallidum, and it has been proved that even the tissues of the body 
show varying resistance, the heart showing little and frequently no 
response to the presence of the organism. Can not the absence 
of correlation between the severity of the early manifestation of 
syphilitic infection and the late ones, and also between the time 
of inoculation and the period of onset of the symptoms, be explained 
by individual resistance or possible immunization as well as by 
the theory of different strains of the virus? How is one to account 
for the simultaneous occurrence of combined involvement of 
different parts of the central nervous system and for the exacerba- 
tion of spirochetal involvement at the site of trauma? The former 
possibly on the theory of a mixed infection or strain, but certainly 
the latter on the evidence of lowered resistance of the part affected. 
Of common observation is the fact that many infected with syphilis 
who exhibit early symptoms that are so mild and frequently so 
slight that they may be unaware of them may develop severe 
disease of the central nervous system, whereas others with pro- 
nounced early manifestations may give no evidence of involvement 
of the central nervous system. The idea has been advanced that 
the virus having spent itself in early proliferation left an attenuated 
organism unable to affect severely the nervous tissues. Here again 
we may be dealing with an especially resistant nervous system, or 
the infected individual may have died of some incurrent infection 
before the breaking down of this resistance. Kern® stated that 
his findings of 85 per cent, of either the asthenic or emphysematous 
type of patients in his cases of tabes has convinced him that tabes 
should be designated “ spinal syphilis with constitutional inferiority, 
predominately of the asthenic type.” Mott’' first observed that in 
spite of sexual promiscuity of many general paretics in the early 
stages of the disease he had never seen a primary sore in such an 
individual, and later Krafft-Ebing, as proof that the body is im- 
munized by one infection, selected nine patients with general 
paralysis of the insane, and inoculated them by infecting the 
virus from a typical hard chancre; none of them developed syphilis, 
showing that they had become insusceptible to the disease. 

The variability in time of onset of symptoms after inoculation 
may be of diagnostic importance in differentiating the types of 
syphilitic disease of the brain, but here again one is dealing with 

® Therap. Monat., Berlin, 1914. 
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an unreliable factor. Blumel, Schaffer, and Nomie have reported 
cases of tabes occurring as early as one to one and a half years after 
infection. Frey observed tabetic symptoms in the third and fourth 
month after infection. Spiller has observed two cases of syphilis 
of the central nervous system while the rash was still on the body, 
one being a case of Brown-Sequard paralysis and the other a hemi- 
plegia. Manifestations of sjqihilis of the brain have been quoted 
as occurring as early as four months after infection, and one case 
of general paresis has been described by Nonne as occurring as late 
as thirty years after infection. 

The symptomatic manifestations of syphilitic disease of the cen- 
tral nervous system are aside from clear-cut cases equally as relative 
and depend upon the localization of the syphilitic process and the 
susceptibility of the tissues. Disease of the optic nerve manifested 
by varying degrees of impaired vision and transitory or permanent 
amaurosis is observed in all syphilitic disease of the central nervous 
system. The frequency of loss of pupillary reaction to light with 
preservation of the reaction to accommodation observed by Argyll- 
Robertson in 1869 was first associated with tabes by Erb. Gowers,® 
in 1881, stated “That it may be taken as a practical rule that, 
apart from general paralysis of the insane, reflex iridoplegia always 
indicates either syphilis or tabes.” Today the Argyll-Robertson 
pupil is considered the most common manifestation of parenchy- 
matous syphilis, and it is found in cases of general paralysis and 
cerebral syphilis. That the Argyll-Robertson pupil is no longer 
absolutely diagnostic of syphilitic involvement of the nervous 
system is shown by the observation of Vincent,® who has reported 
a case of unilateral Argyll-Robertson pupil as the result of trauma; 
by that of Nonne and Wohlivell,^® who reported its occurrence in 
alcoholism, and also that of Dejerine and Mirallee,^^ Sicard and 
Galezowski,^® who reported a unilateral Argyll-Robertson pupil 
occurring in a case of syringomyelia. Mydriasis commonly found 
in cerebral syphilis is likewise found in general paresis, and anisocoria 
is seen in all types of syphilitic disease of the central nervous 
system, but neither is pathognomonic. Disease of any of the other 
cranial nerves has been observed in all types of syphilitic involve- 
ment of the central nervous system. The tendon reflexes may be 
lost or increased again, dependent upon the localization of the 
process. Transitory or permanent amaurosis, aphasia and hemi- 
plegia, are common both in general paresis and cerebral syphilis, 
hemiplegia likewise not infrequently being a complication of tabes. 

Epileptic convulsions, focal or diffuse, are seen in syphilitic 
meningitis, cerebral syphilis, and general paresis, Marinesco and 
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]\'Iinea^^ recently reporting a case of general paresis dying during 
epileptic convulsion, and Nonne two cases in which epilepsy pre- 
ceded tabes dorsalis. To the pain due to tabetic root lesions we 
have a simile in the cephalgias frequently observed in general 
paresis and cerebral syphilis, and so long considered to be of in- 
creased nocturnal severity in character. Considering the diffuse 
lesions of general paresis the changes of character and the psychical 
manifestations exliibited by these patients is not to be wondered 
at; but one frequently sees similar phenomena in cases showing 
evidences of focal involvement, and the severity of the sympto- 
matology is not always indicative of the extent of the process in the 
nervous tissue, it being frequently impossible to pronounce before- 
hand a marked or slight, diffuse or focal, anatomical involvement. 
The stand of hi. Nonne is indeed somewhat obscure, as is shown 
in his conclusions of a case presenting symptoms of neurasthenia 
.with periods of depression: The serological examination in this 
case showed the Wassermann test to be positive on the blood and 
spinal fluid, with a lymphocytic count of 33/3 in the spinal fluid. 
The microscopic findings were infiltration of the pia mater and of 
the vessel sheaths of the small vessels in the cord and cerebral cortex 
with round cells and a few plasma cells, and the changes in the 
nervous tissue were distinctly focal in character. He asks, “Was 
one justified in diagnosing this a case of cerebral syphilis? on 
this depending upon what we until now, and as I myself mean, 
clinically considered as cerebral syphilis, my answer is No, for we 
have here no symptomatology of localized syphilitic changes, but, 
on the contrary, in a clinical sense, only evidence of diffuse involve- 
ment.” 

Of the manifestations due to the loss of the cortical inhibitory 
control commonly observed in the diffuse lesions of general paresis 
we also find evidences in the more localized changes of cerebral 
syphilis, and trophic disturbances may be observed in any syphilitic 
involvement of the central nervous system. 

Just as it has been shown that the Treponema pallidum is the 
causative agent of the early and late manifestation of syphilitic 
disease of the body, so also is it found that the characteristic reac- 
tion produced irrespective of location or time of involvement con- 
sists in a perivascular infiltration of mononuclear lymphocytes and 
plasma cells with proliferation of the walls of the affected vessels and 
subsequent degeneration of the surrounding tissue, due either to the 
presence of the organism itself or to the metabolic changes resulting 
•from the disturbed vascular condition. The ultimate result of 
the presence of the organism in the nervous system being a neuronic 
degeneration, whether of the spinal sensory neuron, as in tabes, the 
cortical association neuron, as in general paralysis, the visual neuron. 
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as in primar}’^ optic atrophy, the upper motor neuron, as in primary 
lateral sclerosis, or the lower motor neuron, as in progressive mus- 
cular atrophy. The miscroscopic findings today generally con- 
sidered as diagnostic of general paresis are those of a diffuse paren- 
chymatous syphilis with loss of tangential fibers, neuroglia over- 
growth, infiltration of the sheaths of the smaller vessels, with 
mononuclear lymphocytes and plasma cells, possible disturbance 
of the cortical lamellation, and occasional focal exacerbations. 
Cerebral syphilis or mesoblastic syphilis is considered to be either 
vascular, meningeal, or gummatous. 

In an examination of the pathological material of fifty-three 
cases, including tabes, tabo-paresis, general paralysis of the insane, 
cerebral syphilis, and syphilitic meningitis in the Laboratory of 
Neuropathology of tbe University of Pennsylvania, I was impressed 
by the similarity of the pictures. In all one finds to a greater or 
less extent an infiltration of the meninges and the sheaths of the 
smaller vessels of the central nervous system by mononuclear 
lymphocytes and plasma cells, and further, this infiltration in 
general paresis does not confine itself to the vessel sheaths or in 
cerebral syphilis to the surface of the central nervous system. 
In considering the degree of degeneration of the nerve cells, one 
must realize that he is dealing with a ^^^riable quantity and not too 
freely describe diminution or loss of the nerve cells. Of the chromo- 
philic granular changes of the cells, one frequentlj^ finds most pro- 
nounced focal changes in general paralysis, and not infrequently 
severe symptomatic evidence of general paralysis and cerebral 
syphilis, with little or no changes in the granular cellular arrange- 
ment. A disturbance of cortical lamellation is seen onl^^ in severe 
advanced cases and consequently can not be pathognomonic. In 
considering a loss of the tangential fibers and glial overgrowth 
one is again dealing with the relative. Not imcommonly in either 
general paralysis or cerebral syphilis there is a pronounced lack of 
correlation between the symptomatic and microscopic findings. 
It may be possible that the explanation wh,y some alienists can so 
readily diagnose between general paralysis and cerebral syphilis 
may lie in the fact that patients with early or intermediate states 
rarely find admission to insane hospitals, and their experience has 
been gained chiefly from advanced types. 

Just as the causative agent and the tissue reaction in syphilis 
of the central nervous system are similar, so also are the laboratory 
findings in the serological tests, the characteristic findings in the 
spinal fluid being a lymphocytosis and an increase of the globulin 
and albumin. It was at one time held that the Wassermann test 
was alike positive on the blood serum of general paresis and cerebral 
syphilis, but was as frequently negative on the cerebrospinal fluid 
in cerebral syphilis as positive in general paresis, and further, that 
marked Ij^mphocytosis was more frequently found in cerebral 
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syphilis. Nonne^‘ makes the following statement; “In general 
paresis the Wassermann on the blood serum is positive in 100 per 
cent, of the cases; on the cerebral spinal fluid using 0.2 c.c. of the 
fluid in 90 to 95 per cent., and using 1 c.c. in a 100 per cent., phase 
1 is positive in 95 to 100 per cent, of the cases. In cerebral syphilis 
the blood serum is positive in 70 to 80 per cent, of the cases; on 
the cerebral spinal fluid by the original method in 20 per cent, of 
the cases, and by Hauptmann’s method in 100 per cent, phase 1 
is always positive.” Feldes and Mclntoslfl^ state; “A positive 
reaction in the fluid indicates a syphilitic lesion of the central 
nervous system. In active untreated cases of dementia paralytica, 
tabes dorsalis, and cerebral syphilis the reaction is positive both 
in the serum and cerebral spinal fluid. In cerebral syphilis without 
involvement of the spinal cord the cerebrospinal fluid is negative. 
Except in the latter cases the strength of the reaction has no certain 
diagnostic value. The reaction is apt to be negative in the serum 
or cerebrospinal fluid in the cases of hemiplegia, non-progressive 
tabes dorsalis, and old lesions of the nervous system, especially in 
cases of stationary congenital syphilis.” Kirchberg^® found in an 
examination of one hundred cases of general paretics the Wasser- 
mann reaction to be positive on the fluid in 78 per cent, of the 
cases and on the blood in 93 per cent. He concluded that the diag- 
nosis of general paralysis should never be excluded because of a 
negative Wassermann reaction, and inasmuch as eleven of the 
twenty-two cases showing negative Wassermann were tabo-paretics, 
the Wassermann reaction could no longer be used as a differential 
point between tabes and general paresis. Mitchell, Darling, and 
Newcomb in an examination of the lymphocytosis of the spinal 
fluid in clinical cases of syphilis of the central nervous system found 
counts as high as 120 and as low as 0 in cases of general paresis. 

I wish to express my thanks to Dr. William G. Spiller for placing 
the above material at my disposal and for many kind suggestions 
in the preparation of this paper. 


PERMANENT PARTIAL COMPRESSION OF BOTH COMMON 
CAROTIDS IN EPILEPSY: A REPORT OF EIGHT 
OPERATIONS. 
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Ligation of the large afferent vessels of the brain for the relief 
of epilepsy is not a new procedure. Although such operations have 
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never received anything approaching general recognition, one may 
find in a search of the literature embracing the last few decades 
record of many instances of ligation of one or more of the large 
arteries of the neck in epileptics. 

Baracz,^ Sommer, ^ Binswanger,® Wyeth,'* Hasse,** and Alexander® 
have mentioned the favorable effect upon general epilepsy whieh 
may be induced by ligation of the carotids or vertebrals. Many 
years ago Wyeth observed that “since dilatation of the arterioles 
and capillaries of the medulla oblongata is accepted by Schroeder, 
van der Kolk, Neimeyer, and others as the most constant lesion 
in epilepsy, I would suggest, and would perform if the opportunity 
presents, deligation of both vertebral arteries. This would arrest 
the direct and probably irritating flow of the blood through this 
ganglion, leaving the recurrent flow from the carotids through the 
posterior communicating arteries to supply the necessary amount 
of nutrition to this portion of the encephalon.” 

Alexander, of Liverpool, ligated the vertebral arteries in epilepsy 
with what seemed at first to be excellent effect, but later reported 
this method to be without value (Binswanger and INIomburg). 
The investigations of Ritters^ sought to exj^lain the failure of 
veretebral ligation. They apparently made clear that the vertebral 
arteries play an unimportant role in the blood supply of the brain. 
The carotids, according to Ritters, conduct almost all of the blood 
to the brain. 

Delegeniere® observed excellent results in a case of epilepsy fol- 
lowing ligation of the superior longitudinal sinus just above the 
torcular Herophili. During a trephining it became necessary to 
ligate the longitudinal sinus to prevent hemorrhage. Delegeniere 
regards epilepsy as a clinical syndrome common to many patholog- 
ical conditions, and holds that the many causative lesions of epilepsy 
produce in different ways a permanent dilatation of the veins upon 
the surface of the cerebral hemispheres. He, therefore, regards it 
a logical step to modify the venous circulation of the cortex by liga- 
tion of the terminal portion of the longitudinal sinus in the belief 
that distention of the superficial cerebral veins is the cause of irri- 
tation of the cortex. He regards this operation as analogous in its 
purpose and mode of action to ligation of the upper part of the 
internal saphenous vein, for varicosities of the veins of tlie leg, that 
is, placing a ligature around the longitudinal sinus would, he says, 
bring about a collapse of the overdistended veins which supply the 
sinus. 

Jonnesco, von Jacksch, Spratling and Park, Joseph Beck, and a 
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number of others have performed cervical sympathectomy in gen- 
eral epilepsy with a view to cutting off sensory, stimulation from the 
viscera and especially to influence directly the circulation of the 
brain by changes in the caliber of its bloodvessels through the action 
of the vascular nerves. 

Laft’orgue® observed in rabbits as a direct result of stimulation of 
the cervical sjnnpathetics, spasmodic ischemia of the whole cere- 
brum, cerebellum, and medulla oblongata. 

Jonnesco concluded that the cervical sympathetics contained 
vasoconstrictor fibers for the head, face, and heart. This was made 
evident by electric excitation. What is more important in this 
connection, Jonnesco further noted that the cervical sympathetics 
contained vasodilators for the inner part of the cheeks, gums and 
lips and for the brain. This was shown by the application of feeble 
currents. 

Winters’ table shows that of 122 cases of general epilepsy, treated 
by cervical sympathectomy, 6.6 per cent, were cured, 13.9 per 
cent, were preliminarily cured, 18.9 per cent, improved, 54.9 per 
cent, not improved, and 5.7 per cent. died. 

The pathogenesis of epilepsy is obscure, and we are still ignorant 
of the cause of the attack. Many writers consider it unlikely that 
a palpable anatomical alteration exists. Orloff“ found no charac- 
teristic changes except thickening of the glia, especially in Ammon’s 
horn, possibly a congenital sclerosis. 

The claim of Chaslin that a gliosis is to be regarded as the cause 
of epilepsy is, as stated by Hirt, by no means proved. Much more 
plausible is the theory that the amount of blood in the brain is of 
some importance in this connection. 

Turner^^ says that the exciting cause of epileptic attacks is a 
sudden stasis in the blood stream, usually in a limited portion of 
the cortex. 

Bechterew believes that there is an increased blood flow to the 
brain and a temporary dilatation of the capillaries during the attack. 
Bechterew’s views were based upon the experiments of Todorsky.^® 
On the other hand, von Leyden and Sommer noted evidence that 
the exciting cause of the epileptic attack is anemia of the brain. 
The former observed epileptic attacks in cases of aortic stenosis 
undoubtedly as the result of a temporarily insufficient blood supply, 
and the latter remarked their occurrence in a case of ankylosis’ of 
the atlas which had produced narrowing of the vertebral canal in 
its upper portion. 

It has been observed that sodium santoninate injected into rab- 
bits quickens the pulse and respiration. The rabbits’ ears become 

® Quoted by Spratling and Park, Jour. Nerv. and Ment. Dis., April, 1914. 
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redder and hotter, due to the increased blood supply. This is 
followed by fine fibrillary contractions. With larger doses, convul- 
sions appear with clonic spasmodic movements followed by return 
to the normal. Jelliffe^® found in rabbits thus injected with santonin, 
intense congestion of the meninges and of all the cerebral vessels, 
large and small. 

Permanent narrowing of both common carotids was adopted by 
Momburg” for the relief of epilepsy in 2 cases. Coming accidentally 
upon an epileptic during a seizure in the street, it occurred to him 
to apply digital compression to both carotids to determine the 
effect of such compression upon the typical clonic contractions which 
were present. With thumb and forefinger he compressed both 
common carotids and almost immediately the convulsive move- 
ments ceased, the man drew a deep breath, opened his eyes, looked 
about, and seemed to be conscious. While being carried into a 
neighboring house the convulsions reappeared, but compression 
of the carotids with both thumbs again caused the contractions to 
cease and consciousness to return. 

Epileptic convulsions had previously been controlled through 
digital compression by others. Binswanger speaks of it in his work 
on epilepsy as having been recommended by von Reimer in the 
middle of the last century, and later by Corning. Hasse, aecording 
to Momburg, regarded the procedure as difficult, and had observed 
no successful trials of it. At the suggestion of Momburg, Volland 
was successful in several instances in controlling epileptic attacks 
by digital compression of the carotids. He observed, as did Hasse, 
that it is not always easy thus to compress the carotids, owing to 
the thick neck musculature and the deep position of the vessels. 
My colleague at the Indianapolis City Hospital, Dr. Will C. Moore, 
succeeded in arresting the attack in a single instance by digital 
compression of the carotids. 

Momburg permanently narrowed the common carotids in 2 cases 
with silver wire loops, proceeding from the convenient hypothesis 
that in epileptics the seat of the disease is represented by the entire 
brain, and may be looked upon as an abnormal state of irritability, 
and that this irritability may be decreased by decreasing the blood 
supply and by decreasing the nutrition to lower the irritability of 
cells without effecting the vitality of such cells. 

Momburg operated under novocain suprarenin anesthesia, com- 
pressing both carotids by twisting the crossed ends of a silver wire 
loop until the temporal pulse became barely perceptible on the 
corresponding side. He operated on 2 cases, one in February 
and one in March, 1914. Distinct improvement followed in both 
instances. His published article in the Deutsche medizinischc 
Wochensclirift appeared within less than two months after the 

>3 Jour. Mental and Nerv, Dis., 1909, p. 252. 
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first operation and within one month after the second. It need 
hardly be said that a report made so soon after such an operation 
must be looked upon as of someivhat doubtful value for several 
reasons, two of which are that sufficient time did not elapse for the 
development ' of compensatory dilatation of the other vessels and 
establishment of collateral circulation, and that such temporary 
beneficial results will, as has been noted frequently by neurologists, 
follow the performance of almost any operation upon an epileptic. 

During August, 1914, I compressed both common carotids in 2 
cases of general epilepsy, the plan followed being in most respects 
that adopted by Momburg. I did not employ local anesthesia in 
the first case for the reason that the attacks were so frequent, occur- 
ring as often as seven times a day, that I feared the onset of an 
attack might lead to a serious surgical accident. Silver wire, 1 mm. 
in thickness, was passed under each common carotid, a short loop 
was cut off, and the ends were twisted until the temporal pulse on 
each side became so slight as to be just perceptible. A catgut strand 
was tied to the twisted ends of the wire and left hanging out of the 
wound to be used as a guide in case threatening cerebral symptoms 
should require immediate removal of the wire. With the catgut 
strand the wire loop can be drawn up into the wound and snipped 
off with blunt-end scissors quickly and without anesthetic of any 
kind. 

Of these two first cases, one was in a young man, aged twenty 
years, who had suffered five or six attacks of the grand mal type 
daily. The other case was that of a girl, aged seventeen years, whose 
attacks, though much less frequent, were also of the severer form. 
Partial compression of both common carotids produced in neither of 
these cases any untoward effects. Both patients slept soundly, as 
might have been expected in view of the decreased blood supply 
to the brain, for about eighteen hours. In both cases the result 
although gratifying, so far as the effect upon the frequency and 
character of the attacks is concerned, left much to be desired. 
The young man, though distinctly benefited, has had since the 
operation attacks of petit mal, in the average, one and one-half 
times a week. During the last month he has had but two attacks. 
Previous to operation the attacks, as stated above, occurred several 
times daily and were of severer form. In the case of the young 
girl, there has been a slight increase in the length of the interval 
between the attacks, and the character of the epilepsy has been 
changed for the time at least from grand mal to mild petit mal. 

In the first week of November, 1914, I narrowed both common 
carotids with silver wire after the plan described above in two 
additional cases. One was a case of petit mal in a man, aged thirty- 
five years, the other a case of grand mal of the severest character 
and of long-standing in a woman, aged forty-six years. The man, 
of thirty-five with petit mal was apparently somewhat improved 
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in that the interval between attacks was more than doubled in 
length. The severity of the attack was reduced. The result in the 
case of a woman of forty-six with grand mal was a complete failure. 
She developed coma immediately following the operation and the 
silver wire loops were removed, one within twenty-four hours after 
operation and the other four days later. Upon gradual recovery 
from the coma during the next two or three days following opera- 
tion a complete hemiplegia of the right side made itself manifest 
with aphasia, from which the patient is now slowly recovering. 

January 10, 1915, I. operated on a fifth case in the' manner 
described. The patient was a man, aged thirty-three years. He had 
suffered daily severe attacks following a blow upon the head over the 
upper Rolandic area on the right side. A decompression had been 
made without benefit. In the period of seven weeks elapsing since the 
carotids were compressed he had had no attacks whatever. Since 
such a short period of respite may follow any imaginable operation 
upon an epileptic, such a temporary improvement may be said to 
be without great significance. 

The sixth case was operated March 6, 1915, the patient being a 
male negro, aged twenty-seven years. For one year he had suffered 
attacks of grand mal at intervals of nine days with almost contin- 
uous headaches. During the last few months prior to operation 
the attacks had increased in severity and frequency. Between the 
date of the operation and April 18 there have been but two attacks, 
one of petit mal, on March 11, and one of grand mal, on April 10. 

Momburg remarks that his results indicate with what safety the 
blood supply to the brain may be decreased. . This is, I believe, 
slightly misleading, notwithstanding it is frankly added that two 
observations cannot suffice for the drawing of general deductions. 
The one serious brain complication in my experience might be at- 
tributed, of course, to faulty technique or injudicious case selection, 
yet it seems justifiable in view of the paucity of actual trials of 
carotid compression to say that except in youthful persons the sud- 
den decrease in the blood supply to the brain may at any time, for 
aught we know, give rise to serious cerebral consequences. It should 
not be forgotten that the very factors upon which hope for success 
in carotid compression may be based, namely, the meager facilities 
for the establishment of collateral circulation of the carotis communis 
and the restriction of the vertebrals in their bony canals represent 
factors of danger if the blood supply to the brain be decreased 
too greatly by the compression. 

It is uiffortunate that in the case of the brain it is not easy to 
determine by any of the known tests of the efficiency of circulation 
precisely how much change is induced in the blood supply to the 
brain by compression of the carotids. Appreciating, the great im- 
portance of such tests, the ignoring of which may lead to the incur- 
ring of serious and fatal errors in operations, one is nevertheless 
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unable in the case of the common carotid to profit greatly by the 
employment of such tests. Matas/® writing of circulation tests, 
remarks that “The time has now come when every progressive 
surgeon must regard it as his obligate duty to investigate and 
ascertain, by actual tests, what the behavior of the peripheral cir- 
culation will be whenever an operation is contemplated in which 
the parent vascular trunk is liable to be involved. This is no 
longer a matter of academic or theoretical interest, but a subject of 
practical, vital importance in the treatment of such cases. 

The Pachon blood-pressure method, the test of the venous tur- 
gescence, the calorimetric test, and other methods of great value 
in determining the efficiency of the circulation in the extremities 
after occlusion of the large trunks are of doubtful practical useful- 
ness in the case of the brain in comparison with the simple expedient 
of determining the strength of the pulse in the temporal artery. 
The excellent methods of Matas, particularly that of applying tem- 
porarily the aluminum band as a test of efficiency of circulation, 
would be of greater value’ in the cases under consideration were it 
not that the sleep which is probably consequent upon the decreased 
blood supply to the brain may mask cerebral symptoms which 
otherwise would give warning of danger 
In dogs, both common carotids and one vertebral have been 
ligated without fatal result, and in man, both common carotids have 
been ligated, one at a time, with only two weeks elapsing between 
the operation on the two sides. Stiles gradually occluded both 
carotids in hydrocephalus, two weeks elapsing between the begin- 
ning and the end of the occlusion. J. P. Lord and Frazier have also 
followed this gradual but complete occlusion plan in hydrocephalus 
with success, and Fenger^® completely ligated first one com m on 
carotid and then the other with an intervening period of a few 
hours, and with favorable results. 

Dr. E. H. Beckman,^^ of the Mayo Clinic, in a case of aneurysm 
of the inside of the skull involving the right lateral sinus assoeiated 
with aneurysm of the left internal carotid artery, ligated at one 
operation the left common carotid just below the bifurcation and 
the right external carotid artery. The right and left internal 
jugular and the left external jugular veins were also ligated. The 
patient made an uninterrupted recovery and was relieved of pain 
and throbbing sensations in the head. 

The favorable postoperative histories of the cases cited above 
indicate in what surprising degree the blood supply to the brain 
may be reduced in certain cases. However, it is by no means 
established that even gradual or partial occlusion of one common 
carotid is entirely free from danger of consequent cerebral mischief 

Jour. Am. Med. Assa., October 4, 1914. 

Ricketts, Surgery of the Thorax. 

Trans. West. Surg. Assn., 1914. 



372 


MONTGOMERY: STATISTICS OF AGE MORTALITY 


and it need hardly be stated that partial occlusion of both carotids 
should be done with caution. 

Instances of compression of the common carotids for epilepsy are 
so few in number that general conclusions must, of course, be 
withheld. In view of the extremely unsatisfactory results of non- 
surgical treatment of general epilepsy the practice of the plan of 
compression of the common carotids may be considered justifiable, 
though the procedure at present should be regarded as an experi- 
mental one. Unfortunately, today, as centuries ago, we are reduced 
to the sad necessity of trying many uncertain remedies in epilepsy, 
trusting that at some time we may hit upon one that is truly 
efficacious. Certainly carotid compression cannot be considered 
appropriate in cases in which there is the slightest reason to suspect 
irritation in any peripheral zone inducing the attack until such 
peripheral irritation has been excluded. If the operation is worthy 
of future trial it is in cases of idiopathie general epilepsy, occurring 
in youthful persons or in traumatic or focal epilepsy which has 
persisted after cranial decompression, or other appropriate interven- 
tion. In such cases the operation may be done without great fear 
of serious consequences and with considerable hope of benefit. 

The circumstance that in three of the six cases operated on by 
the writer the severity of the attack was reduced, suggests that 
whereas the increased influx of blood to the brain probably does not 
bear to the attack the relation of ultimate cause, nevertheless, the 
sudden influx of blood may determine in some manner the time 
and also the severity of the attack. Moreover, in view of the 
accredited fact that peripheral stimuli in almost any zone may induce 
epilepsy, it is believed that the suddenly increased influx of blood 
to the brain may represent the agent which activated by such 
stimuli makes the direct assault upon the cortex. Obviously an 
earnest effort to locate and correct anj'^ cortical lesion or an existing 
peripheral source of irritation, for example, in a stagnant colon 
should precede an attempt to reduce the aggregate caliber of the 
afferent bloodvessels of the brain in general epilepsy. 

In conclusion, I desire to express my appreciation of valuable 
assistance rendered in the preparation of this report by my associates 
Doctors W. C. Moore and H. K. Bonn. 


STATISTICS OF AGE MORTALITY BASED UPON THE NUMBER 
OP PERSONS ALIVE AT EACH AGE. 

By Charles M. Montgomery, A.B., M.D., 

PHIIM.DELPHIA. 

Various ways have been commonly employed to express the 
mortality from different diseases according to age. One method 
presents, for a given disease at a given age, the ratio of deaths at 
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this age to the total number of all deaths from that disease irre- 
spective of age. A second method gives for a specified disease at 
a given age the ratio of deaths at this age to the total number of 
deaths from all causes irrespective of age. A third method shows 
for a given disease at a given age the ratio of deaths at this age 
to the total number of deaths from all causes oceurring at that 
jiarticular age. 

Useful as these methods are for furnishing certain kinds of infor- 
mation, there is a great deal that they do not tell which is revealed 
by still another method. This method expresses for a certain 
disease the ratio of the number of persons dying at each age to 
the whole number of persons alive at the same age; that is, the 
mortality from the disease for every 10,000 persons living at the 
particular age. This method furnishes something like an absolute 
standard. Such figures render one independent of such variable 
factors as the number of persons living at other age-periods, or 
dying at the other age-periods or from other diseases. These other 
factors maj'^ be entirely misleading as to the proportion of deaths 
from a disease among those living at any one age-period. 

This is by no means a new method for expressing age mortalities, 
but is not as generally recognized and employed as it should be. 
It is often omitted in text-books and other places that have a great 
opportunity for diffusing knowledge. 

The charts presented in this paper are compiled from the United 
States Census Reports for 1910. The figures presented could not 
be obtained directly from these reports, but had to be compiled 
from different volumes, one volume dealing with mortality statis- 
tics, which does not give the age mortality per 10,000 persons 
living at the same age, and the other volume dealing with popula- 
tion statistics. Only the mortality figures for the registration area 
of the United States have been used, which includes 58.3 per 
cent, of the total population of the United States. The population 
statistics for the whole country had to be reduced, therefore, to 
58.3 per cent, of their amount, to correspond to the mortality 
statistics for the registration area. 

In all the charts the dotted line represents the number of 
deaths for the disease specified for different decades per 10,000 
persons living at corresponding decades, except in the pneumonia 
chart where this line indicates the mortality per 1000 living per- 
sons. The solid line represents the ratip of deaths from a 
particular disease at different decades to the whole number of 
deaths at all ages from the same disease. The hrohen line in 
Chart III represents the ratio of deaths from tuberculosis at any 
decade to the total number of deaths from all causes at the 
corresponding decade. 

The figures at the upper part of the charts indicate the different 
decades. 
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Chadt I. — Pneumonia; all forms. Registration area of the United States. 



Chart II.— Typhoid fever. Registration area 


of the United States. 
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Chaht III. — Tuberculosis; all forms. Registration area of the United States. 



Chart IV. — Tuberculosis; all forms. Pennsylvania. 
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^ llie figures to the left of the charts correspond to tlie points on 
different parts of the curves, and therefore indicate several things; 
(1) the number of deaths per 10,000 persons living at the specified 
decade except in Chart I, in which the mortality is expressed in 
terms of 1000 living persons; (2) the number of deaths due to the 
particular disease out of every 100 deaths at all ages from tlie 
same disease except in Chart I, where tlie percentage is halved, 
that is, should be doubled to give the proper percentages; (3) 
only in Chart III the number of deaths due to a given disease out 
of every 100 deaths from all causes at the same decade. Figures 
for those dying at an age over one hundred years or at an unknoAvn 
age are not shown. 

The charts deal with pneumonia, typhoid fever, and tuberculosis 
for the registration area of the United States, and with tubercu- 
losis for Pennsylvania. Thus Chart I demonstrates how much more 
frequently persons die of pneumonia during later life, provided the 
mortalitj’’ is based on the number of persons living at a correspond- 
ing age, and how misleading it would be to draw conclusions from 
the absolute number of deaths from pneumonia during the later 
decades. This chart also shows that while the proportion of deaths 
from pneumonia under ten j'-ears of age is high compared to all 
deaths from pneumonia at all ages, the large number of persons 
alive at this period materially reduces the relative prevalence of 
- the disease at this decade. 

Chart II reveals an interesting picture in regard to typhoid. 
The curve depicting the high figures for the decade twenty to 
twenty-nine corresponds to the average teaching that typhoid 
predominates markedly in youth and early adult life, this par- 
ticular curve in the chart and the prevalent teaching on the sub- 
ject being based upon the relation between the number of deaths 
from typhoid at this period and the total number of deaths from 
typhoid at all ages. The other curve in the chart shows the number 
of deaths from typhoid at each decade for each 10,000 persons living 
at the same decade, the contrasts in this curve being noticeably 
less striking than in the other curve. 

Chart III pictures the mortality curve for all forms of tuberculosis 
in the registration area of the United States, and shows what has 
long been known, but is frequently overlooked, that tuberculosis 
continues unabated its extensive ravages even among elderly per- 
sons, though the absolute number of deaths from tuberculosis is 
actually diminishing. Among those who have emphasized the 
mortality from tuberculosis among the aged are Wilson Fox and 
Cornet. A recent pamphlet issued by the Marjdand State Depart- 
ment of Health, entitled “A Brief Review of the Tuberculosis 
Campaign, 1904-1914,” shows that "m the white population 
beginning with the twentieth year of life all persons are equa } 
liable to death from tuberculosis.” 
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Chart III contains a third curve, not present in the other charts, 
representing the tuberculosis mortality at different decades in 
comparison to the total mortality from all diseases at corresponding 
decades. 

Chart IV indicates the prevalence of tuberculosis in Pennsylvania 
at different ages, the mortality actually increasing in the decade 
seventy to seventy-nine. The figures given by Cornet indicate 
that for every 10,000 males between sixty and seventy years of 
age as many as 99.65 die of tuberculosis. German statistics fre- 
quently give a relatively higher mortality from tuberculosis among 
the aged than do the English figures. 

Smaller divisions of the age-periods than decades will often furnish 
more important information. Thus we find for the registration 
area of the United States for pneumonia (all forms) 147.3 persons 
die under one year of age per 10,000 persons alive at this age, while 
the mortalitj'’ at four years is only 6.7 per 10,000. Again, the 
mortality for diarrhea and enteritis under one year is 345.7 per 
10,000 and at four years only 2.5 per 10,000. 

Much more could be said on this subject, but I trust the one 
point it seemed worth while to specially emphasize has been made 
plain, that no figures satisfactorily express the frequency of the 
deaths from any disease at a given age unless they show the number 
of deaths from the disease for every 10,000 persons living at the 
same age. 


CONCERNING THE PRESENCE OF TUBERCLE BACILLI IN THE 
BLOOD OF TUBERCULOUS PATIENTS.^ 

By Leo Kessel, M.D., 

NEW TOKK CITY. 


The results of numerous studies of this subject during the past 
ten years have shown a complete lack of agreement among the 
various investigators. Some authors claim to have demonstrated 
tubercle bacilli regularly by a direct microscopic examination of 
the blood of tuberculous patients and frequently by the inoculation 
of such blood into guinea-pigs and rabbits, while other workers 
in this field report constantly negative results when microscopic 
examinations were made and few or no positive results when animal 
inoculations were employed. A review of the earlier work has been 
given by Bergeron,^ and the more recent literature was well reviewed 
by Ernest Fraenkel,® and in this country by Berry."* That tubercle 

' This work was carried out in the wards and laboratories of the Montefiore Home 
and Hospital for Chronic Diseases. 

- Etude critique sur la presence du bacille de Koch dans le sang, Thftse, Paris, 1904. 

Schmidt’s Jahrbucher, March, 191-3, cccxvii, Hft. 2, 201. 

" Tubercle Bacilli in the Blood, Jour. Inf. Dis., 1914, xiv, 162. 
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bacilli are at times present in the blood in acute miliary tuber- 
culosis was demonstrated by Weichselbaum/ Lusti^i,® Meisel,^ 
and others, ihe occasional presence of tubercles in the spleen, 
liver, kidneys, and other organs of patients who have died of ehronic 
pulmonary tuberculosis indicates that at times tubercle bacilli 
gain access to the circulation. Weigert® emphasized the fact that 
pulmonary tuberculosis in contrast to acute miliary tuberculosis 
was^ not to be considered a general infection, and his views were 
until recently regarded as a fundamental truth in the pathology 
of human tuberculosis. 

During the past ten years many authors have claimed, upon the 
basis of their investigations, that in cases of chronic pulmonary 
tuberculosis, tubercle bacilli are often present in the blood even 
in the incipient stage of the disease (Kennerknecht,® ICurashige,^® 
Jessen and Rabinowitsch,^^ and L'iebermeister,^^ while others state 
that they have found the organism in the blood of cliniealij'' 
healthy persons (Suzuki and Takaki,*^ Rumpf'*). Kennerkneclit 
and Kurashige insist upon the existence of a primary bacillemia 
in tuberculous infections. 

In order to determine the presence of tubercle bacilli in the 
circulation, two Aiain methods have been pursued. Those workers 
who have relied upon one of these — namely, the microscopic exami- 
nation of the blood — have reported results varying from 0 per cent, 
to 100 per cent, positive findings. At first, simple blood smears or 
the inoscopic method of JousseR® were employed for microscopic 
examination; then the antiform and the acetic acid method of 
blood examination (Staubli'®), and finally the Schnitter*^ method was 


® Tuberkelbacillcn iiii Bluto bei allgcnieincr ukuter miliar Tuberkulose, Wien, 
mcd. Wochenschr., 1884, No. 12, 334. 

® Ueber tubcrkclbaeillen im Blutc bei an .allgcmeinen akuter miliar tuberkulose 
Erkrankten, Wien. med. Wochenschr., 1884, No. 48, 1430. 

' Vorkomnien von Tuberkelbacillcn im Blute bei allgemeinen akuten miliar tuber- 
kulose, Wien. mcd. Wochenschr., 1884, No. 48, 1429. 

* Neue Mittheilungcn tiber Pathogenic der acufen allgemeinen miliar Tuberculose, 
Deut. med. Wochen.schr., 1883, No. 24, 349. 

’ Ueber das Vorkommcn von Tuberkelbazillcn im Stromenden Blut bei Kindern, 
Beitrage z. klin. d. Tuberkulose, 1912, xxiii, 265. 

Ueber das Vorkommcn des Tuberkel Bacillus im Stromenden Blut der Tuberku- 
losen, Zeitschr. f. Tuberk., 1911, xvii.'Hft. 4, ,347. 

Ueber das Vorkommcn von Tufaerkclbaciilen im Kreisenden Blute und die 
praktische Bedcutung dioser Ersheinung, Deut. med. Wochenschr., 1910, No. 24, 
1116-1118. 

’-Ueber “Secundare” Tuberkulose, Mcd. klin., 1912, No. 25, 1018—1022. 

’3 Ueber die Beziehung zwischen der von Pirquetschcn Reaction und den Tuberkel- 
bacillen im Blut, Centralbl. f. Bacterial, Orig., 1911, l.xi, 149. 

” Ueber das vorkommeu von Tuberkelbacillcn im Blutstrom, Munch, med. nocb- 
enschr., 1912, No. 36, 1951. . _ 

>5 Nouvelle Methode pour isoler le bacille de Koch des bumeurs de 1 orgamsmc, 

semaine mSdicale, 1903, No. 3, 22. , , t lone 

’5 Beitrage zum nachweis von Parasiten im Blut, Munch, med. U ochenschr., iJuis, 

Nachweis u. Bedeutung der Tuberkelbacillcn im Stromenden Blut, Deut. mcd. 
Wochenschr., 1909, No. 36, 1566. 
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generally adopted. There have been several modifications of this 
last method by various investigators; all, however, are funda- 
mentally similar. The pitfalls encountered in the microscopic 
methods elaborated to determine the presence of tubercle bacilli 
in the blood are many, and so misleading as to cast doubt upon the 
reliability of the positive reports by microscopic examination. Thus, 
distilled and tap water have been found by Beitzke^® and Brem,^'’ 
respectively, to contain acid-fast organisms. The stroma of red- 
blood corpuscles, lecithin, and cholestrin are acid-fast, and maj^, 
as Maixner^® has shown, be mistaken for tubercle bacilli. Flakes 
of fibrin (Kahn)^^ and red-colored crystals (Lange and Lindemann)^^ 
may similarly lead to error. Anyone who has examined antiformin 
blood sediment stained according to the Much method for granules 
will, we believe, readily grant that the definite identification of 
tubercle bacilli is difficult and that the possibility of error is con- 
siderable; and finally it has long been known that organisms other 
than the tubercle bacillus, existing in our environment, may be 
acid-fast and that saprophytic bacteria occasionally acquire an 
acid-resistant power. 

The other method which has been employed is that of animal 
inoculation, and for this purpose the guinea-pig has been the 
animal commonly used. That this animal is susceptible to infection 
with tubercle bacilli is a well-established fact, and while some 
investigators who claim advantages for the microscopic method 
have stated that the guinea-pig is not sufficiently sensitive, it has 
been shown by Selter-^ that ten tubercle bacilli suffice to inoculate 
a guinea-pig successfully, and Fraenkel and Baumann^'’ think 
that this can be accomplished with a single organism. In order 
to avoid the possibility of using guinea-pigs previously inoculated 
with tuberculosis a preliminary tuberculin test can be made. 
It is probably true that all guinea-pigs are not equally susceptible 
to tuberculous infection (Markl),^“ and that some possess protective 
substances against tubercle bacilli (Ivraus and Hofer) but in a large 
series of experiments this becomes a factor of minor importance. 
It has been urged that the results of animal inoculation were 

Eine Fehlerquelle bei der Antiformin methode, Berlin, klin. Wochenschr., 1910, 
No. 31, 1451. 

’’ Investigation of Blood for Tubercle Bacilli, Jour. Amer. Med. Assoc., 1909, liii, 
909. 

Quoted in Zeitschr. f. Tuberculose, 1914, xxii, Hft. 3, 2G7. 

Zum Nachweis der Tuberkelbazillen ini Stromenden Blut, Miinch. med. Woch- 
enschr., 1913, No. 7, 345. 

-- Ueber Tuberkelbacillen im Stromenden Blut, Ceiitralbl. f. Bacterial. Ref., 1913, 
57 Beiheft, 285. 

=3 Vortag auf d. Niederrhein Ges. f. Natur u. Heilk., Bonn, July, 1913. 

Zeitschr. f. hyg. u. infections Krankh., 1913, Ixxvi, Hft. 1. 

Beitrag zur Kenntnis der Nagana infection bei Meerschweischen, Centralbl. f. 
Bacterial, 1904, xxxvii, 530. 

Ueber auflosung von Tuberkelbacillen ira Peritoneum gesunder u. tuberkulosen 
Meerschweinchen, Deut. med. Wochenschr., No. 26, 1227. 
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negatived by the bactericidal action of the injected blood, but 
Anderson^^ was able to show that this bactericidal action if present 
was slight by adding a small amount of emulsion of tubercle bacilli 
to the citrated blood from one of his cases by inoculating a guinea- 
pig and readily producing tuberculosis. Moreover, Moewes^® 
has shown that the bacillemia present in tuberculous guinea-pigs 
could be demonstrated by inoculating the blood of these animals 
into other guinea-pigs and producing tuberculosis, and Rautenberg^^ 
has performed similar experiments with monkeys. 

The argument has been advanced that the many negative results 
with animal inoculation could be traced to the treatment of the 
blood with antiformin before inoculation; this, it was held, destroyed 
the tubercle bacilli or so diminished their virulence that the inocu- 
lated animal could successfully withstand the infection. 

Unlenhuth^® has shown that a tuberculous sputum would yield 
positive inoculation results even after twenty-four hours’ treatment 
with 20 per cent, antiformin, and Seemann®^ demonstrated that a 
15 per cent, antiformin solution could not kill the tubercle bacilli 
in one hour. In view of these experiments, and considering the 
fact that, under ordinary circumstances, a clear solution is obtained 
by the ahtiformin method in twenty minutes to half an hour, it is 
unlikely that this method influences the virulence of the tubercle 
bacilli. 

Our experiments were undertaken with the hope of determining 
whether a bacillemia existed in patients suffering from chronic 
pulmonary tuberculosis, and at the same time to confirm or dis- 
prove the value of the methods recently advocated for this purpose. 

The methods which we pursued were as follows: 

1. The blood taken from patients with advanced pulmonary 
tuberculosis was inoculated directly into the peritoneal cavities 
of guinea-pigs. 

2. The blood from some of these patients was treated and 
examined microscopically. 

3. The blood from tuberculous patients who had previously 
received an injection of tuberculin was inoculated intraperitoneally 
into guinea-pigs. 

4. The blood was withdrawn from tuberculous patients who had 
previously received a tuberculin injection, and after removal of 
the serum intraperitoneal injections were made into guinea-pigs. 

Bull. No. 57 Public Health and Marine Hospital Service of the United States, 
September, 1909. 

Tuberkelbacillen im Blute, Deut. med. Wochenschr., 1914, No. 10, 491. 

Zur Frage der Bacillaemie bei Tuberkulose, Deut. med. Wochenschr., 1914, 
No. 10, 492. 

^ Antiformin, Ein Bacterienauflosen des Desinfeotionsmittel, Zentralbl. f. Bakt., 
190S-1909, Abt. 1, Referate, xlii, 02. 

Die Braubarkeit des antiformins zum Nachweis von Tuberkelbacillen, Berl. klin. 
Wochenschr., 1909, No. 14. 628. 
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5. The blood, after removal of the serum, was planted upon 
culture tubes of gentian-violet media. 

The technique pursued was as follows; 

Method 1. With aseptic precautions 5 c.c. of blood were with- 
drawn from a vein at the elbow into a syringe. The blood was 
immediately injected into the peritoneal cavity of a guinea-pig 
whose ventral surface had previously been shaved and treated with 
iodin. This direct and rapid transferrence of blood rendered the 
use of citrated solutions unnecessary; intraperitoneal injections 
were made because this route had yielded satisfactory results 
in the hands of other investigators. Blood withdrawn from thirty- 
eight patients was examined by this method. Tubercle bacilli 
were found in the sputum of thirty-seven of them, and in the remain- 
ing patient definite bilateral pulmonary signs were present. The 
patients were classified according to the classification adopted 
by the Association for the Study and Prevention of Tuberculosis. 
One patient was in stage I, seven patients were in stage II, and 
thirty were in stage III, and of the last mentioned, many were 
acutely ill with high fever, chills, sweats, and the clinical mani- 
festations of cavitation. 

Of 38 guinea-pigs inoculated in the manner described above, 
2 died forty-seven days, 1 fifty-eight days, 1 sixty-six, and 1 eighty- 
three days following the injection, and were autopsied. The 
remaining 33 animals were chloroformed at periods varying from 
sixty-three to one hundred and twenty-nine days following the 
inoculation. Careful autopsies were also performed upon each of 
these animals, and material was taken from the lungs, liver, spleen, 
and kidneys for microscopic examination. 

The autopsies and microscopic examination failed to reveal 
the slightest evidence of tuberculosis in the inoculated guinea-pigs. 
In none of the animals was there any enlargement of either the 
mesenteric or retroperitoneal lymph glands, so that the occurrence 
of a mild tuberculous infection from which the guinea-pig recovered 
cannot here be considered as evenly remotely possible. 

Method 2. The blood of ten patients (Nos. 19, 20, 21, 22, 23, 
24, 31, 32, 33, 34) in whom the disease was far advanced was with- 
drawn for microscopic examination. The method of treating the 
blood was exactly the same as that employed and advocated by 
Klemperer,®^ and by which he had obtained positive results. Five 
c.c. of blood were withdrawn with aseptic precautions by a 
sterilized syringe which had been washed with distilled water. 
The blood was then transferred to a vessel which had been cleaned 
with soap suds, alcohol, and ether, cotton plugged and sterilized 
at 180° to 200° F. for one hour. To this 5 c.c. of blood, 10 c.c. 
of 3 per cent, acetic acid, prepared with distilled water, were added. 


Tuberclebacillen im Blut, Zeitschr. f. klin. Med., 1914, clxxx, Hft. H. 2. 
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the vessel being carefully shaken, without producing foam and then 
allowed to stand half an hour. This solution was poured into two 
centrifuge tubes, which had been cleaned in a similar fashion to 
the first used vessel, and were passed through a flame just before 
being used, and centrifuged for half an hour. The supernatant 
fluid was taken off and five times the quantity of 33 per cent, 
antiformin added. The centrifuge tubes were closed with sterile 
rubber corks and shaken until the fluid became clear. Then the 
tubes were filled with double distilled Avater and centrifuged for 
one hour (2500 revolutions to the minute). A small white sediment 
remained; the supernatant fluid Avas remoA^ed, the sediment Avashed 
Avith double distilled Avater, and centrifuged for one and a quarter 
hours. This Avashing and centrifugalization Avere repeated four 
times. The sediment from each tube Avas finally poured onto two 
ncAv slides. The slides had been AA'ashed in alcohol and sterilized 
at 250° F. for one hour and gloAved OA’^er a Bunsen flame just before 
use. This preparation Avas placed in a sterile Petri dish and dried 
in an oven, and finally stained Avith a freshly prepared Ziehl-Nielsen 
stain. The stain aa'bs made up Avith distilled Avater. A careful 
systematic search Avas then ma.de of the blood Avhich had finalb^ 
been deposited upon the tAvo slides. At least four hours AA^ere 
devoted to the examination of each one of the slides from these 
ten cases. Not a single tubercle bacillus Avas found. 

The negative results obtained Avith methods 1 and 2 induced 
us to attempt method 3, Avhich concerns itself Avith the inoculation 
into guinea-pigs of blood from patients AAdio had some hours pre- 
viously receiA’^ed an injection of tuberculin. Such an injection of 
tuberculin has been folloAA’^ed, it has been stated, and then again 
denied, by a mobilization of tubercle bacilli in the circulation. 

Bacmeister^^ inoculated the blood of fifteen patients, aaFo had 
previously received a diagnostic tuberculin injection, into rabbits 
and produced tuberculosis in four instances. Maj'^er^’’ studied six- 
teen tuberculous patients aaFo had receiA'-ed tuberculin injections, 
but the blood from these patients inoculated into guinea-pigs 
failed to produce tuberculosis, Avhile Liebermeister®® obtained posi- 
tive inoculation results after a tuberculin injection where these had 
preAuously been negatiA^e. The latter has also seen a previously 
positive inoculation yield negative results folloAA'ing a tuberculin 
injection; he doubts AA'hether tuberculin in the usually employed 
dosage can cause a mobilization of tubercle bacilli. 

RabinoAvitsch and Moewes^® found more positive inoculation 
results in tuberculous guinea-pigs after a tuberculin injection than 

’’ Des auftreten virulenter Tubcrkelbacillen im Blut nacli der diagnostisclien 
Tuberculin Injection, Miinch med. Woohenschr., 1913, No. 7, 343. 

Ueber das A''orkommen von Tuberkelbazillen im Stromenden Blut u. in der 
menschlicben Milch, Zeitschr. f. Tuberculosc, 1913, xxi, Hft. 5. 

Sitzungsber. d. neiderrh. Gesells. I. Natur u. Heilk, Bonn, January 20, 1914. 

Sitzung. der Berliner med. Gesellsch., Februarj', 1914. 
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before, while Hage®^ failed to obtain positive inoculation results 
in tuberculous guinea-pigs regardless of how irregularly or system- 
atically, the tuberculin had been administered. 

Method 3. Seven patients (Nos. 36, 37, 38, 39, 40, 41, and 42), 
of whom five were in the third stage and two were in the second 
stage of the illness, were subjected to a tuberculin injection; 0.1 
milligram or 0.2 milligram of Koch’s therapeutic tuberculin was 
injected subcutaneously; seven hours later 5 c.c. of blood were 
withdrawn for direct inoculation into the perioneal cavity of a 
guinea-pig.- Of these seven guinea-pigs, one died on' the thirty- 
eighth day following inoculation and was autopsied, while the 
others were chloroformed at periods ranging from sixty-seven to 
ninety-one days. After the inoculation, careful autopsies were per- 
formed and material taken from the various organs for microscopic 
examination. No evidence of tuberculosis was revealed by any of 
these sections. 

Method 4. Three patients (Nos. 45, 46, and 47), of whom two 
were in stage III and one in stage II of the disease, were each injected 
with 0.2 milligram of Koch’s therapeutic tuberculin. Seven hours 
later 5 c.c. of blood were withrawn from eaeh patient. In order 
to exclude the possible presence of any protective substances the 
serum was removed from this blood by centrifugalization and 0.5 
per cent, sterile acetic acid added to the blood. The centrifuge 
tube was then closed with a sterile rubber cork, thoroughly shaken, 
and centrifuged. The resulting sediment was injected intraperi- 
toneally into a guinea-pig. These three pigs were chloroformed 
seventy-four days after inoculation. Careful autopsies were 
performed and material taken from the various organs for micro- 
scopic examination. Of these three inoculations one (Case 45) 
yielded a positive result and extensive tuberculosis of the lungs, 
liver, spleen, and lymph elands were found. 

Method 5. From each of five far-advanced cases 5 c.c. of blood 
were withdrawn, centrifuged, and the supernatant serum removed. 
The sediment was then treated with 0.5 per cent, sterile acetic 
acid and centrifuged. The resulting sediment was implanted upon 
ten culture tubes of gential violet. No growth was obtained at the 
end of two weeks, on any of the tubes.^® 

Summary. A number of different methods have been employed 
by us to determine whether tubercle bacilli are present in the 
eirculation of patients with advanced pulmonary tuberculosis. 


Ueber das Vovkommen von Tuberkelbacillen im Stroniendeii Blut beim tuhcr- 
kulosen u. tuberkulinsiertcn meerschweinsohen, Beitr. z. klin. d. Tuberk., 1914, xxxi, 
Hft. 1, 71. 

Further experiments along these lines are now in progress and will be the sub- 
ject of a later report. 

I am indebted to Mr. Pertrofl, of the laboratory at the Adirondack Cottage 
Sanitarium, for giving me the gentian-violet media. 
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1. Blood withdrawn from thirty-eight patients was inoculated 
intraperitoneally into guinea-pigs. Autopsies and microscopic 
sections two to three months later failed to reveal any evidence of 
tuberculosis. 

2. Microscopic examination of the blood withdrawn from ten 
patients yielded negative results. The many sources of error 
in the microscopic examination of blood for tubercle bacilli have 
been pointed out. 

3. The blood of seven patients previously subjected to a tuber- 
culin injection was inoculated intraperitoneally into guinea-pigs. 
Autopsies and microscopic sections failed to reveal any evidence of 
tuberculosis. 

4. In three patients who had previously received a tuberculin 
injection, blood was withdrawn and after removal of the serum 
was inoculated intraperitoneally into guinea-pigs. One of the pigs 
developed an extensive tuberculosis. 

5. An attempt made to grow the tubercle bacilli directly from 
the blood proved unsuccessful. 

Discussion. The negative results yielded by these forty-seven 
cases do not prove conclusively that tubercle bacilli are never 
present in the circulation, but they strongly suggest that a bacillemia 
such as is present in other infectious diseases is at least uncommon 
in pulmonary tuberculosis even in advanced stages of the disease. 
It may be that from time to time tubercle bacilli are washed into 
the circulation from a pulmonary focus, and that they rapidly 
disappear from the blood. That such a rapid departure from the 
blood does occur, has been demonstrtaed in the case of rabbits 
in whom tubercle bacilli could no longer be recovered from the 
blood thirty minutes after their intravenous inoculation (Heymann 
and Otto).'*” 

When the blood of ten patients previously subjected to a tuber- 
culin injection was inoculated into guinea-pigs, one of the animals 
presented a generalized tuberculosis at autopsy. It would be unwise 
to draw conclusions from one positive result, but the nine negative 
results coincide with our daily clinical experience, for if a thera- 
peutic tuberculin injection could cause virulent tubercle bacilli 
to appear in the circulation the development of acute miliary 
tuberculosis would be a common occurrence. Nevertheless, the 
question of a possible mobilization of tubercle bacilli following 
diagnostic and therapeutic tuberculin inoculations deserves careful 
investigation. 

I wish to take this opportunity to express thanks to the house 
staff and Dr. Felberbaum of the laboratory for willing aid in carrying 
out this work. 


Centralbl. f. bacterial Ref., 1913, Ivii, 293. 
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CASE reports. 

Case 1. — Stage II.. Temperature ranged between 98.6° and 
101.4° F. March 27, 1914; temperature, 100.4° F.; 5 c.c. of blood 
injected into guinea-pig No. 74. 

The pig was chloroformed July 21, 1914, one hundred and sixteen 
days following inoculation. No gross evidence of tuberculosis; 
no enlargement of mesenteric or retroperitoneal glands; micro- 
scopically, no evidence of tuberculosis. 

Case 2. — Stage III. Temperature ranged between 96° and 

102.4° F. March 31, 1914; temperature, 99° F.; 5 c.c. of blood 

injected into guinea-pig No. 2. 

The pig was chloroformed August 7, 1914, one hundred and 
twent3’’-nine days after inoculation. No macroscopic evidences 
of tuberculosis; retroperitoneal and mesenteric glands were not 
enlarged; microscopically no evidences of tuberculosis. ' 

Case 3. — Stage III. Temperature ranged between 98° and 

104° F. April 7, 1914; temperature, 103.6° F.; 5 c.c, of blood in- 
jected into guinea-pig No. 18. 

The pig was chloroformed July 24, 1914, one hundred and one 
days after inoculation. No macroscopic evidences of tuberculosis; 
microscopically all of the organs appear normal; no enlargement of 
mesenteric or retroperitoneal glands. 

Case 4. — Stage III. Temperature ranged between 97.6° to 

103.4° F. April 10, 1914; temperature, 100.4° F.; 5 c.c. of blood 
injected into guinea-pig No. 11. 

The pig was chloroformed August 7, 1914, one hundred and nineteen 
days after inoculation. There were a number of adhesions between 
the stomach and liver; no evidences of tuberculosis, either grossly 
or microscopically. 

Case 5. — Stage I. Temperature ranged between 98.2° and 
101° F. April 24, 1914; temperature, 100.2° F.; 3 c.c. of blood 
injected into guinea-pig No. 4. 

The pig was chloroformed August 7, 1914, one hundred and five 
days after inoculation. There are marked adhesions between 
the spleen and the stomach, also a few adhesions between the 
parietal peritoneum and intestines; no enlargement of mesenteric 
or retroperitoneal glands; no gross or microscopic evidences of 
tuberculosis in anj^ organ. 

Case 6. — Stage II. Temperature ranged between 98.8° and ' 
100.4° F. April 24, 1914; 5 c.c. of blood injected into guinea-pig 
No. 5. 

The pig was chloroformed August 7, 1914, one hundred and five 
days after inoculation. No evidences of tuberculosis, either grossly 
or microscopically; no enlargement of mesenteric or retroperi- 
toneal glands. 
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Case 7. — Stage III. Temperature ranged between 98° and 
101° F. April 28, 1914: 5 c.c. of blood injected into guinea-pig 
No. 6. 

The pig died June 25, 1914, fifty-eight days following inoculation. 
No evidence of tuberculosis in any organ, either grossly or micro- 
scopically; retroperitoneal or mesenteric glands were not en- 
larged. 

Case 8. — Stage III. Temperature ranged between 97° and 
103° F. April 28, 1914: temperature, 100.2° F.; 5 c.c. of blood 
injected into guinea-pig No. 9. 

The pig was chloroformed August 7, 1914, one hundred and 
one daj'^s after inoculation. No, evidence of tuberculosis in any 
organ, either grossly or microscopically; congestion of spleen. 

Case 9. — Stage III. Temperature ranged between 97° and 
99.2° F. April 28, 1914: temperature, 98.6° F.; 5 c.c. of blood 
injected into guinea-pig No. 8. 

The pig was chloroformed August 7, 1914, one hundred and 
one days after inoculation. No evidence of tuberculosis in any 
organ, either grossly or microscopically; no enlargement of mesen- 
teric or retroperitoneal lymph glands. 

Case 10. — Stage III. Temperature ranged between 98° and 
100° F. April 28, 1914: temperature, 98.8° F.; 5 c.c. of blood 
injected into guinea-pig No. 7. 

The pig was chloroformed August 7, 1914, one hundred and 
ninety-one days after inoculation. Some adhesive peritonitis 
present between liver, stomach, and intestines; moderate peri- 
splenitis; no enlargement of mesenteric or retroperitoneal glands. 
Microscopically all organs negative for tuberculosis. 

Case 11. — Stage III. Temperature ranged between 97° and 
101° F. May 5, 1914: temperature, 100.4° F.; 5 c.c. of blood 
injected into guinea-pig No. 12. 

The pig was chloroformed August 7, 1914, ninety-four days after 
inoculation. No evidence of tuberculosis in any organ either 
grossly or microscopically; mesenteric and retroperitoneal glands 
not enlarged. 

Case 12. — Stage II. Temperature ranged between 98.4° and 
102° F. May 5, 1914: temperature, 100.4° F.; 5 c.c. of blood injected 
into guinea-pig No. 10. 

The pig was chloroformed August 7, 1914, ninety-four days after 
inoculation. Congestion of lungs, otherwise organs negative; 
no enlargement of mesenteric or retroperitoneal lymph glands. 
Microscopically no evidences of tuberculosis. 

Case 13. — Stage III. Temperature ranged between 98° and 
101.4° F. May 5, 1914: temperature, 99.4° F.; 5 c.c. of blood 
injected into guinea-pig No. 11. 

The pig was chloroformed August 7, 1914, ninety-four days 
after inoculation. No gross changes found; no enlargement of 
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mesenteric or retroperitoneal lymph glands. Microscopically no 
evidence of tuberculosis. 

Case 14. — Stage II. — ^Temperature ranged between 98° and 
101° F. May 5, 1914: 5 c.c. of blood injected into guinea-pig No. 85. 

The pig was chloroformed August 11, 1914, ninety-eight days 
after inoculation. Spleen somewhat enlarged, otherwise organs 
appear normal; no enlargement of mesenteric or retroperitoneal 
lymph glands. Microscopically no evidences of tuberculosis in 
any organ. 

Case 15. — Stage III. Temperature ranged between 97.8° and 
100° F. May 6, 1914; temperature, 99.6° F.; 5 c.c. of blood injected 
into guinea-pig No. 56. 

The pig was chloroformed August 11, 1914, ninety-seven days 
after inoculation. No gross or microscopic evidence of tuberculosis; 
no enlargement of mesenteric or retroperitoneal glands. 

Case 16. — Stage II. Temperature ranged between 97° and 
101.4° F. May 6, 1914; temperature, 98.2° F.; 5 c.c. of blood 
injected into guinea-pig No. 15. 

The pig was chloroformed August 11, 1914, ninety-seven days 
after inoculation. Spleen^ not enlarged, a grayish nodule on the 
surface microscopically shown to be inflammatory in character, 
other organs negative for tuberculosis, grossly and microscopically; 
no enlargement of peritoneal lymph glands. 

Case 17. — Stage II. Temperature ranged between 98° and 
100.2° F. May 6, 1914: temperature, 99° F.; 5 c.c. of blood injected 
into guinea-pig No. 16. 

The pig died July 28, 1914, eighty-three days after inoculation. 
Extensive ulceration of back. No evidence of tuberculosis upon 
gross or microscopic examination; no enlargement of mesenteric 
or retroperitoneal lymph glands. 

Case 18. — Stage III. Temperature ranged between 97° and 
101.2° F. May 6, 1914; temperature, 100° F.; 5 c.c. of blood injected 
into guinea-pig No. 17. 

The pig was chloroformed August 11, 1914, ninety-seven days 
after inoculation. No evidence of tuberculosis upon gross or 
microscopic examination; no enlargement of mesenteric or retro- 
peritoneal lymph glands. 

Case 19. — Stage III. Temperature ranged between 97.2° and 
102°. F. June 5, 1914; temperature, 100.2° F.; 5 c.c. of blood 
injected into guinea-pig No. 58. 

The pig was chloroformed August 11, 1914, sixty-seven days 
after inoculation. No gross or microscopic evidence of tuberculosis 
in any organ; no enlargement of mesenteric or retroperitoneal 
lymph glands. 

Case 20. — Stage III. Temperature ranged between 97.4° and 
102° F. June 6, 1914: temperature, 101° F.; 5 c.c. of blood injected 
into guinea-pig No. 57. 
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The pig was chloroformed August 11, 1914, sixty-six days after 
inoculation. No evidence of tuberculosis upon gross or microscopic 
examination; no enlargement of mesenteric or retroperitoneal glands. 

Case 21. — Stage III. Temperature ranged between 97° and 
103.8° F. June 8, 1914: temperature, 100° F.; 5 c.c. of blood 
injected into guinea-pig No. 59. 

The pig was chloroformed August 11, 1914, sixty-four days after 
inoculation. The spleen is very small and is adherent to stomach; 
no gross or microscopic evidence of tuberculosis; no enlargement 
of retroperitoneal or mesenteric glands. 

Case 22. — Stage III. Temperature ranged between 97° and 
102.4° F. June 8, 1914: temperature, 100.4° F.; 5 c.c. of blood 
injected into guinea-pig No. 84. 

The pig was chloroformed August 11, 1914, sixty-four days after 
inoculation. No gross or microscopic evidence of tuberculosis; 
no enlargement of mesenteric or retroperitoneal lymph glands. 

Case 23. — Stage III. Temperature ranged between 97° and 
100.8° F. June 9, 1914: temperature, 100.2° F.; 5 c.c. of blood 
injected into guinea-pig No. 61. 

The pig died August 14, 1914, three days after delivery; sixty-six 
days after injection. Congestion of lungs, purulent peritonitis, 
cloudy swelling of viscera; no evidence of tuberculosis in any organ; 
no enlargement of mesenteric or retroperitoneal lymph glands. 
Microscopic examination negative for tuberculosis. 

Case — Stage III. Temperature ranged between 97.4° and 
100.6° F. June 9, 1914: temperature, 98° F.; 5 c.c. of blood injected 
into guinea-pig No. 62. 

The pig was chloroformed August 11, 1914, sixty-three days after 
inoculation. Spleen slightly enlarged; no evidence of tuberculosis 
in any organ upon microscopic examination; no enlargement of 
mesenteric or retroperitoneal lymph glands. 

Case 25. — Stage III. Temperature ranged between 98° and 
101° F. June 9, 1914: temperature, 99.6° F.; 5 c.c. of blood injected 
into guinea-pig No. 64. 

The pig was chloroformed August 15, 1914, sixty-seven days 
after inoculation. Spleen very much enlarged, weighs 5 grams; 
no gross evidence of tuberculosis; no enlargement of mesenteric 
or retroperitoneal lymph glands. Microscopically organs appear 
normal. 

Case 26. — Stage III. Temperature ranged between 98° and 
102.4° F. June 9, 1914: temperature, 100.2 F.; 5 c.c. of blood 
injected into guinea-pig No. 65. 

The pig died July 26, 1914, forty-seven days after inoculation. 
Purulent pericarditis; purulent inflammation of left lung; pneu- 
monia in right lung; cloudy swelling of other viscera. Micro- 
scopically no evidence of tuberculosis. 
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Case 27. — Stage III. Temperature ranged between 97.6° and 
100.6° F. June 10, 1914: 5 c.c. of blood injected into guinea-pig 
No. 66. 

The pig was chloroformed August 16, 1914, sixty-six days after 
inoculation. No gross or microscopic evidence of tuberculosis; 
no enlargement of mesenteric or retroperitoneal lymph glands. 

Case 28. — Stage III. Temperature ranged between 97.6° and 
102° F. June 9, 1914: temperature, 99.6° F.; 5 c.c. of blood injected 
into guinea-pig No. 67. 

The pig died July 26, 1914, forty-seven days after inoculation. 
Patches of bronchopneumonia in left lung; purulent peritonitis; 
cloudy swelling of liver, spleen, and kidneys. Microscopically 
no evidences of tuberculosis. 

Case 29. — Stage III. Temperature ranged between 97° and 
102° F. June 9, 1914: temperature, 100° F.; 5 c.c. of blood injected 
into guinea-pig No. 68. 

August 15, 1914, sixty-seven days after inoculation, the pig was 
etherized. No evidence of tuberculosis upon gross examination. 
Microscopically the organs were normal. 

Case 30. — Stage III. Temperature ranged between 98° and 
102.8° F. June 10, 1914: temperature, 100.8° F.; 5 c.c. of blood 
injected into guinea-pig No. 63. 

The pig was etherized August 15, 1914, sixty-six days after 
inoculation. Few peritoneal adhesions, no glandular enlargement. 
Microscopically no evidence of tuberculosis. 

Case 31. — Stage III. Temperature ranged between 97.4° and 
102° F. June 11, 1914: temperature, 99.4° F., 5 c.c. of blood injected 
into guinea-pig No. 69. 

The pig was etherized August 15, 1914, sixty-five days after 
inoculation. No gross or microscopic evidence of tuberculosis; 
no enlargement of retroperitoneal or mesenteric lymph glands. 

Case 32. — Stage III. Temperature ranged between 97° and 
102.4° F. June 11, 1914: temperature, 101° F.; 5 c.c. of blood 
injected into guinea-pig No. 70. 

The pig was etherized August 15, 1914, sixty-five days after 
inoculation. No gross or microscopic evidence of tuberculosis; no 
enlargement of mesenteric or retroperitoneal lymph glands. 

Case 33. — Stage III. Temperature ranged between 97° and 
103.6° F. June 12, 1914: temperature 102° F.; 5 c.c. of blood 
injected into guinea-pig No. 71. 

The pig died August 8, 1914, fifty-seven days after inoculation. 
Small cyst at lower pole of right Mdney, otherwise negative; no 
enlargement of mesenteric or retroperitoneal lymph glands. Micro- 
scopically, negative. 

Case 34. — Stage III. Temperature ranged between 97.4° and 
102° F. June 12, 1914: temperature, 99.4° F.; 5 c.c. of blood 
injected into guinea-pig No. 72. 
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August 15, 1914, the pig was etherized, sixty-four days after 
inoculation. No gross or microscopic evidence of tuberculosis. 

Case 35. — Stage II. Temperature ranged between 97° and 
100° F. June 12, 1914: temperature, 98.8° F.; 5 c.c. of blood 
injected into guinea-pig No. 73. 

August 15, 1914, the pig was etherized, sixty-four , days after 
inoculation. No gross evidence of tuberculosis. Microscopically 
the organs were normal. 

Case 36. — Stage II. Temperature ranged between 97° and 
101.6° F. June 19, 1914; Koch’s therapeutic tuberculin 0.1 mgm. 
injected at 9 A.n. Temperature, 100.2° F. ; 4.5 c.c. of blood injected 
into guinea-pig No. 75 at 4 p.m. 

The pig was chloroformed September 18, 1914, ninety-one days 
after inoculation. No evidence of tuberculosis; mesenteric and 
retroperitoneal glands are not enlarged. Microscopically negative 
for tuberculosis. 

Case 37. — Stage III. Temperature ranged between 97° and 
100° F. June 19, 1914: Koch’s therapeutic tuberculin 0.1 mgm. 
injected at 9 A.M. Temperature, 99.2° F.; 2.5 c.c. of blood injected 
into guinea-pig No. 76 at 4 p.m. 

The pig was chloroformed September 18, 1914, ninety-one days 
after inoculation. No evidence of tuberculosis; no enlargement 
of mesenteric or retroperitoneal lymph glands. Microscopically 
all the organs were normal. 

Case 38. — ^Stage III. Temperature ranged between 97° and 
100° F. June 19, 1914: Koch’s therapeutic tuberculin 0.1 mgm. 
injected at 9 a. A. Temperature, 99.2° F.; 5 c.c. of blood injected 
into guinea-pig No. 77 at 4 p.m. 

The pig was chloroformed September 18, 1914, ninety-one days 
after inoculation. A few adhesions found between intestine and 
liver; spleen embedded in a mass of adhesions. Microscopically 
negative for tuberculosis. 

Case 39. — Stage III. Temperature ranged between 97° and 
100.4° F. June 23, 1914: Koch’s therapeutic tuberculin 0.2 mgm. 
injected at 9 a.:m. Temperature, 100.4° F.; 5 c.c. of blood injected 
into guinea-pig No. 81 at 4 p.m. 

The pig was chloroformed September 18, 1914, eighty-seven days 
after inoculation. No gross evidences of tuberculosis; no enlarge- 
ment of mesenteric or retroperitoneal lymph glands. Micro- 
scopically organs are negative. 

C.ASE 40. — Stage II. Temperature ranged between 98° and 
101.8° F. July 7, 1914: Koch’s therapeutic tuberculin 0.2 mgm. 
injected at 9 a.m. Temperature, 101° F.; 5 c.c. of blood injected 
into guinea-pig No. 78 at 4 p.m. 

The pig was cliloroformed September 18, 1914, seventy-three 
days after inoculation. No gross evidence of tuberculosis; no 
enlargement of mesenteric or retroperitoneal Ijnnph glands. jNIicro- 
scopically all the organs are negative. 
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Case 41. — Stage III. Temperature ranged between 98° and 
100.4° IT. July 13, 1914; Koclds therapeutic tuberculin 0.2 mg. 
injected at 9 a.m.; 5 c.c. of blood injected into guinea-pig No. 79 
at 4 p.M. 

The pig died August 20, 1914, thirty-eight days after inoculation. 
No gross e\ddence of tuberculosis; no enlargement of mesenteric 
or retroperitoneal lymph glands. Microscopically all the organs 
are negative. 

Case 42. — Stage III. Temperature ranged between 98° and 
100.6° F. July 13, 1914: Koch’s therapeutic tuberculin 0.1 mg. 
injected at 9 a.m. Temperature, 99.6° F.; 5 c.c. of blood injected 
into guinea-pig No. 82 at 4 p.m. 

The pig was chloroformed September 18, 1914, sixty-seven days 
after inoculation. No gross evidence of tuberculosis; no enlarge- 
ment of mesenteric or retroperitoneal lymph glands. Microscopic- 
ally all the organs are negative. 

Case 43. — Stage III. Temperature ranged between 98° and 
104° F. July 21, 1914: temperature, 103° F.; 2.5 c.c. of blood 
injected into guinea-pig No. 83. 

The pig was chloroformed September 18, 1914, fifty-nine days 
following inoculation. No gross evidence of tuberculosis; no gland- 
ular enlargement. Microscopically all the organs are negative. 

Case 44. — Stage III. Temperature ranged between 97° and 
102° F. July 28, 1914: temperature, 99,2° F.; 4 c.c. of blood 
injected into guinea-pig No. 86. 

October 13, 1914, seventy-seven days following inoculation, 
the pig was chloroformed; no microscopic evidence of tuberculosis; 
no enlargement of mesenteric or retroperitoneal lymph glands. 
Microscopically the organs are negative. 

Case 45. — Stage II. August 1, 1914, 0.2 mg. of Koch’s thera- 
peutic tuberculin injected at 9 a.m. Temperature, 100.4° F.; 
seven hours after injection of tuberculin, 5 c.c. of blood withdrawn. 
Blood treated as described in text. Sediment injected into guinea- 
pig No. 89. 

October 13, 1914 the pig was chloroformed, seventy-four days 
following inoculation. Tuberculosis of lungs, liver, spleen, and 
lymph glands. December 8: no apparent change in clinical con- 
dition of patient. No temperature changes followed above experi- 
ment. 

Case 46. — Stage III. Temperature ranged between 97° and 
101.6° F. August 1, 1914, seven hours after injection of 0.2 mg. 
of Koch’s therapeutic tuberculin, temperature, 99.4° F.; 5 c.c. 
of blood injected into guinea-pig No. 88. Blood treated as in 
Case 45. 

The pig was chloroformed October 13, 1914, seventy-four days 
after inoculation. No gross evidence of tuberculosis. Microscopic- 
ally all organs are negative. 
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Case 47. — Stage III. Temperature ranged between 99° and 
100.4° F. August 1, 1914, seven hours after inoculation .with 0.2 
mg. of Koch’s therapeutic tuberculin, 5 c.c. of blood taken from 
patient and injected into guinea-pig No. 90. Blood treated as in 
Cases 45 and 46. 

The pig was chloroformed October 13, 1914, seventy-four days 
after inoculation. No macroscopic evidence of tuberculosis; no 
enlargement of mesenteric or retroperitoneal lymph glands. Micro- 
scopically all the organs are negative. 

Case 48. — ^Stage III. Temperature ranged between 97° and 
102,4° F. June 8, 1914: temperature, 100.4° F.; 5 c.c. of blood 
injected into guinea-pig No. 60, 

The pig was chloroformed September 18, 1914, one hundred and 
two days after inoculation. No gross evidence of tuberculosis; 
no enlargement of mesenteric or retroperitoneal lymph glands. 
Microscopically no evidence of tuberculosis found. 


PRURIGO NODULARIS AND UCHENIFICATION WITH 
TUMOR FORMATION. 

By Charles M. Williams, M.D., 

PROFESSOR OF DERMATOLOGY, UNIVERSITY OP VERMONT, BURLINGTON, VERMONT. 

(From the Dermatological Department of the New Y'ork University (University 
and Bellevue), New York City. 


One of the cases about to be described is from the service of Dr. 
Trimble, at the University and Bellevue Dermatological Clinic, 
and to him I am indebted for the privilege of recording it; the other 
is from the out-patient department of the Roosevelt Hospital. 
The case histories follow; 

Case I. — ^hlr. G. S., aged seventy-three years, a shoemaker, 
born in Germany, For the past eleven years he has suffered from 
moderate dyspnea on exertion, and he often has a cough in the early 
winter, but this is not serious. His bowels are regular, but sweet 
food is apt to start a mild diarrhea. He seldom suffers from head- 
ache. His general health was good until the spring of 1910, when 
he was taken sick rather suddenly Avith increased frequencj'^ of 
micturition, pain across the back, especially on the left side, Avhich 
was tender to the touch, and stiffness of the muscles of the back. 
He was in bed for five weeks, and was told that he had kidney and 
stomach disease. There has been no return of these symptoms, but 
he has never been as well since, and is sleepy and tired most of the 
time. 
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Itching of the skin began immediately after this attack, and 
was and is generalized. Papules have been present from the start, 
and at no time has the skin been free of the eruption; indeed, 
the patient cannot be sure of any period of improvement. There 
has never been any exudation, although the skin is often scratched 
until blood flows. 

The eruption involves the greater part of the trunk and extrem- 
ities. On the back it extends over the whole lumbar region, with 
an extension upward on the right to the middle of the shoulder 



Fig. 1. — Lichenification with tumor formation. Mr. G. S. 

blade, and on the left, along the posterior axillary fold, nearly to 
the axilla. These upward extensions show only a slight dr3dng 
and thickening of the skin, with a few scratched papules and slight 
pigmentation. 

The skin over the pubes is dry and thick, the process extending 
along the linea alba to the navel. The skin in the folds of the 
groin is thickened and purplish. 

The lower extremities are affected in their entirety, except for 
the upper antero-internal surface of the thighs, an area about three 
inches in diameter over each trochanter, and the soles of the feet. 

The upper extremities are less involved, the eruption being 
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confined to the external and the posterior radial surfaces of the 
forearms. 

The affected surface is dry and harsh. The smallest lesions are 
only slight exaggerations of the normal cross-hatching of the skin. 
Next come small papules, which seem to be thickenings of the 
deeper layers of the skin, the horny layer being but little affected. 
The smallest lesions are shiny and flat-topped; the next larger ones 
are rounded and not particularly shiny. The color of the earliest 
lesions and of those of the second class also is that of the normal 
skin, except that in patches of long standing their color is that of 
the surrounding skin — a dull purple. The larger papular lesions 
are all scratched, as are also most of the others. Some of the 
papules seem to be receding; on the forearms are many white spots 
of thickened skin, which appear to be the remains of former lesions. 
The greatest thickening and the greatest number of papules occur 
on the lower legs, where the eruption first developed. The forearms 
show no large papules, and few occur on the back. The general 
effect is one of extending and increasing lichenifi cation, with firm 
papules or nodules arising from the middle of the lichenified areas. 
The nodules appear to be loealized exaggerations of a general 
process rather than a separate condition. 

No urticarial or erythematous lesions were observed. Treatment 
was practically without effect. 

Case II. — MissS. 0., a Swede, aged twenty-five years, employed 
in the linen room of a New York hotel, applied for treatment at 
the out-patient department of Roosevelt Hospital in December, 
1913. There is no tuberculosis in her family and no skin disease 
like hers. Her father is alive at sixty-three, and is alcoholic; her 
mother is about fifty-five years old, and healthy. The patient 
states that she has had measles and whooping cough, but not 
scarlet fever. She has always been constipated. She says that she 
had chills and fever every day for two years until she was seventeen 
years old. She has never been subject to hives. Her hair has 
always been thin, and her skin coarse and harsh, but it does not 
chap severely. On the other hand, her skin blisters easily from 
moderate heat, and develops callosities rather readily. She states 
that in August, 1911, a papule appeared on her left forearm, perhaps 
from an insect bite; this she scratched. Two weeks later a boil 
developed at the site of the original papule, and from that time until 
the end of the year a series of boils occurred on both forearms. 
During this time she noticed that on coming into a Avarm room from 
the cold air outside there appeared on the hand and ankles a number 
of small firm nodules, Avhich burned and itched badly. The color 
Avas that of the normal skin or a little darker, but not red. 

She AA'as admitted to the Ncav York Skin and Cancer Idospital 
in November, 1911, her hands being then so badly crippled by boils 
that she could hardly use them. She remained in the hospital 
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about four months, and in that time the boils were healed and have 
not returned, hut the nodules were unchanged. 

New nodules have appeared from time to time, the eruption 
gradually creeping up the extremities toward the trunk. The 
patient states that after severe scratching and removing the thick- 
ened, horny layer, which brings with it a horny plug or kernel, the 
itching subsides and the papules flatten down to a slight thickening 
in the skin, but that they never disappear entirely, and increase 
in size again when irritated. She states that irritation of an old 
flattened lesion will often produce a blister containing bloody serum. 
She insists that the papules appear first and increase under scratch- 
ing, but that scratching of healtlij^^ skin is not followed by the 
development of a pajnile. The itching, which appears to be limited 
to the lesions, is very severe, and often interferes with sleep. It is 
worse whenever the patient is more than usually nervous and when- 
ever her mind is not distracted by her occupation. It is also worse 
the first day or two of the menses, but there is no increase in the 
size of the lesions at that time. 

For the past year or two the patient has often been sleepy in 
the afternoon, and her legs have ached badly after slight exertion, 
like going up stairs. Headaches were infrequent until the summer 
of 1913, since which time they have been quite common; and more 
recently she has been subject to attacks of overpowering sleepiness, 
lasting ten to fifteen minutes, and then passing off suddenly. All 
these constitutional symptoms are relieved or removed by careful 
attention to the bowels. 

When examined by me, December 16, 1913, the skin of the face 
was rough, coarse, and muddy looking, but no distinct tumors were 
made out. The tongue showed upon the right side of the dorsal 
surface a white sclerotic area dotted with a few red spots, about a 
quarter of an inch broad and an inch long, the anterior extremity 
being about three-quarters of a^n inch from the tip of the tongue. 
This area is depressed slightly below the level of the adjoining 
mucous membrane, but is not uleerated. The patient says that it 
has grown from a spot about the size of a pea in the past year or 
less. A later examination revealed a firm white nodule about a 
quarter of an inch in diameter on the right side of the bottom of 
the tongue just below this white plaque. It was not so hard as to 
suggest cancer, and gave one the impression that it was produced 
by the same process which had caused the tumors in the skin. 

The characteristic nodules were scattered over both upper and 
lower extremities. There was no tendency to grouping, and flexor 
and extensor surfaces were involved alike. Two papules were 
found on the left thenar eminence, and one on the right palm; 
otherwise the palms were free. Forty-four lesions of all sizes were 
counted on the back of the right hand and fingers, and fifty-five 
on the left, and they were almost as thickly scattered over both 
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forearms and legs. There were a few papules on the arms and one 
small one on the left side of the neck. On the back of the neck, 
about an inch to the right of the middle line and just below the 
hair, there was a papule about three-sixteenths of an inch in diam- 
eter, exactly like the others, which is said to have appeared after 
the removal of a gro-wth of unknown nature from the same spot 
eight or nine years ago. The earliest lesions appeared to be small 
nodules in or under the skin, the epithelium above them unchanged. 
In the older lesions the epithelium was thickened, pink or light 
brownish in color, and generally slightlj'^ rough and warty, but with- 
out any papillary projection or deep depressions. The lesions 
on the upper part of the arms, where the disease seemed to be 
spreading, were, as a rule, small, about one-eighth of an inch in 
diameter, and showed but little elevation. Some were scarcely 
perceptible, while the largest tumors on the hands were three- 



Fic. 2. — Prurigo nodularis. Miss S. O. 


eighths of an inch in diameter, and on the legs, seven-sixteenths 
of an inch. Many of the medium-sized and large lesions were 
capped by a brownish crust. The removal of the thickened epithe- 
lium from the medium-sized tumors revealed a shallow crater, the 
concavity of which was studded with many fine bleeding points. 
Crusts removed from the tops of some of the older lesions showed 
filiform horny_ plugs about a sixteenth of an inch long projecting 
from the under surface. 

An area on the forearm, about an inch and a half in diameter, 
entirely free of the eruption, was enclosed in a line drawn with silver 
nitrate. The reaction to the caustic was unusually severe. A 
painful blister formed where the line had been, and when this 
ruptured and dried, a red line was left, which remained for weeks. 
The patient was instructed to scratch this enclosed area repeatedly, 
and this she assures me she has done, but no sign of tumor formation 
has appeared. 
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The Wassermann reaction and the Morro tuberculin reaction 
were both negative. 

On February 6, 1914, the patient came to me to show a group of 
ecchymoses, covering an area about two inches by four inches, on 
the inner aspect of the right knee, extending up a little on to the 
thigh. The largest spot was of irregular outline, about one inch 
by two; the others were rounded, about a quarter of an inch to an 
inch in diameter. They were of a dull purple color. There were 
similar patches on the left instep. They were said to have appeared 
February 4, and the patient states that similar lesions have occurred 



at intervals for the past six months, each outbreak lasting a week or 
two. They seem to have no connection with menstruation, con- 
stipation, or errors of diet, but are usually preceded and accompanied 
by a period of intense itching. At the outbreak of this, attack the 
patient was on a low protein diet, eating meat but once a week, and 
nevertheless complaining of aching of the muscles on slight exertion. 

On this date a group of four small papules was discovered, forming 
a line about an inch long, the lowest one about an inch and a half 
above the inner end of the right clavicle. They were said to have 
been present for several months, at times hardly visible, but very 
prominent at periods of increased itching. 
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On February 18, three white spots, each about three-quarters 
of an inch in diameter, appeared on the back. They were very 
itchy, and the surrounding skin was red. They lasted not over 
two days. 

Nodules were excised from the right arm on December 16, 1913, 
for microscopic examination. The wounds healed readily, but 
within a few weeks a fresh nodule had developed at the site of one 
of those excised. It is to be noted also that a nodule is present in 
the scar left by a biopsy performed at the Skin and Cancer Hospital. 
Another nodule was removed from the leg on March 11, 1914. 



Fig. 4. — Prurigo nodularis. Miss S. O. 


The microscopic examination of these nodules revealed no features 
not already described by previous authors. 

Discussion. The two cases present many points of similarity, 
and yet differ in several very important respects. In both there is 
intense itching, long duration, and the appearance of firm papules. 
Both patients state that papules have been pre.sent from the start, 
but a careful examination of the man shows broad areas of skin 
where lichenification is in progress, with no well-defined papules 
at all, or only doubtful ones in the older parts. It is only on the 
legs, where the disease began, that large papules are found, and 
wherever there are well-marked papules the skin between is pig- 
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mented, markedly tliickened, and shows many white, firm scar-like 
spots, which appear to mark the sites of former papules. The 
appearance of the woman’s skin is entirely different. 'In her case 
the tumors arise from an apparently normal skin, and in the places 
where the disease has most recently appeared, as on the arms, there 
is no sign of thickening or lichenification, but, on the other hand, 
distinct, though small, papules. The same holds true of her 
hands and ankles, where the disease first appeared; the skin is 
coarse and harsh, it is true, but only slightly thickened and not 
lichenified. She insists that a tumor, once established, never 
disappears entirely, and her statement is borne out by the appear- 
ance of the skin and its behavior during the four months it has been 
under observation. 

These two patients may be taken as examples of two distinct 
clinical conditions, a number of examples of each of which have 
been recorded in medical literature. The group represented by the 
woman includes cases reported by Hardaway,^ Baker,^ Johnson,^ 
Kreibich,'* Hjelmann,” W. Pick,® Brocq,'^ Schamberg and Herschler,® 
C. J. White,® Hyde,'" Jackson," Fasal,'® Zeisler,'" Sutton," and 
Stelwagon.'® 


* Case of Multiple Tumors of the Skin, Accompanied by Intense Pruritus, Arch. 
Dermat., 1880, p. 129. 

“ Cited by Crocker, Trans. Internat. Med. Cong, at Rome 1894, p. 34, and Dis. of 
Skin, 3d ed., Phila., 1908, i, 162. 

^ A Papular Persistent Dermatosis, .Tour. Cut. Dis, 1899, p. 49 (with illustrations). 

^ Ueber Urticaria Chronica (Two Cases Described as Urticaria Persians Verrucosa), 
Arch. f. Dermat. u. Syph., 1899, xlviii, 103 (wth illustration). 

^ Ett fall af urticaria perstans verrucosa, Finska Lakaresallskapets Handlingar, 
1899, xli, 1236 (with illustrations). An abstract of this report is printed in the 
Jour. Cut. Dis., 1900, p. 470, and is probably the source of information of most 
authors who refer to the case. It is credited to the St. Louis Med. and Surg. Jour., 
where an article with a similar title appears on page 90, published August, 1900. 
This article is itself an abstract, and is credited to Bull. Med. and Surg., 1900. There 
was no such periodical as Bulletin of Medicine and Surgery in the year l900, but the 
Medical Bulletin of Philadelphia, May, 1900, p. 175, contained an article almost 
identical with those mentioned above, which it ascribes to Prog. Med., but without 
mentioning date or page. This might refer to Progressive Medicine, but it does not; 
the article is a translation of an abstract in Le Progrfes Medical, January 27, 1900, 
p. GO. The French journal gives no hint of the source of its abstract. 

® Ein Fall von sogennanter Urticaria perstans. Stereoscop. Med. Atlas, 40, Liefcr- 
ung, Dermatologie, 15 Folge. A. Neisser. Tafel 475. 1901. 

^ Lichen obtusus come (five cases). La Prat. Dermat., 1902, iii, 201 (with illustra- 
tions). 

« Two Cases of Multiple Tumors of the Skin in Negroes Associated with Itching, 
Jour. Cut. Dis., 1906, p. 151 (with illustrations). 

® Lichen Obtusus Corneus, Jour. Cut. Dis., 1907, p. 386. 

10 Prurigo Nodularis, Diseases of the Skin, Phila., 1909, p. 174. 

" Case of Multiple Tumors Associated with Itching, Jour. Cut. Dis., 1909, p. 39. 

Arch, f.' Dermat. u. Syph., 1912, cxii, 265. 

”A Case of So-called Prurigo Nodularis, Jour. Cut. Dis., 1912, p. 654 (with 
illustration) . 

'■* A Differential Study of Prurigo Nodularis and Urticaria Perstans, Arch. Diag- 
nosis, 1913, p. 341 (with illustrations), also Jour. Amer. Med. Assoc., January 17, 
1914, p. 181. 

Diseases of the Skin, 7th ed., Phila., 1914, p. 212. 
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These cases form a well-defined group, with many points of 
resemblance, and few of difference. The illustrations are strik- 
ingly alike,' and often those published for one case would serve as 
well for another. The essential features are: 

1. An eruption of firm, round or oval tumors, beginning as 
scarcely perceptible papules, and reaching a size of half an inch 
in diameter. They form rounded elevations, becoming flat-topped 
in the later stages, or even slightly depressed in the center. The 
early lesions are smooth, the older ones rough and warty. Color is 
not a distinctive feature — it may be that of normal skin, or pinkish, 
or brown, or yellowish, or gray. 

2. A lesion, once well developed, seldom or never entirely 
disappears. 

3. Itching is intense, and always accompanies or follows the 
development of a papule, and does not precede it. 

4. The skin between the lesions is approximately normal. 

Taking up in order these features of the disease, it is to be noted 

that the descriptions given by the observers are singularly uniform. 
There is some slight variation in the color and size of the lesions 
observed, but the color is never a marked feature, and the size 
varies in individual cases. 

The persistence of the individual lesions has been noted by all 
the observers. In only four of the cases is it recorded that any of the 
growths have disappeared, and then only a few, while in seven it is 
distinctly stated that a lesion once established never disappears, 
and in four others it is noted that there was no change save in the 
size of the tumors. Of the remaining seven, one was under observa- 
tion a few days only, in which time no change was observed, one 
showed infiltrated pigmented spots corresponding to involuted 
lesions, and five are those recorded by Brocq, who gives no detailed 
histories, but who states that the evolution is very slow. Recur- 
rence after excision is reported in six of the cases, a high percentage, 
when we consider that in only nine of the cases are the histories 
complete enough or the period of observation long enough to judge 
of this feature. 

The itching is a very prominent feature and was exceedingly 
severe in all cases, so severe as to prevent sleep, and to interfere 
with the daily occupation. It seems to be a symptom of the 
eruption, and not the cause of it. This is expressly so stated in 
Johnston’s case and my own. Hardaway’s patient, it is true, 
stated that each tumor arose at an itching point as a result of 
scratching, but Hardaway expressly states that he was unable to 
confirm this. I may add that repeated scratching on a small area 
of the forearm in my own patient was followed by no change in the 
skin whatever. The usual report is that the disease began as 
papules with itching. In five cases the itching is said to be limited 
to the lesions themselves, and in two cases to the lesions and their 
immediate neighborhood. 
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The skin between the lesions is normal or nearly so. The only 
exceptions to this rule are Hardaway’s case, in which the disease 
had been present for twenty-two years, and in which the skin was 
coarse, rough, pigmented, and much thickened, and Johnston’s, 
where the disease was of ten years’ duration, in whieh there was 
some lichenification on the forearms and legs, but none on the face. 
Johnston remarks that this was the result of scratching, and that 
the pruritus which led to the scratching invariably accompanied 
the growth of a nodule and never preceded it. 

In the case here recorded the itching was made worse by con- 
stipation and by overeating, but although the sj^miptoms of intestinal 
indigestion were relieved by a restricted diet and attention to the 
bowels, the papules showed no change at all, and itching persisted. 
It seems probable that some disorder of metabolism is responsible 
for the disease, but what it is we do not know. The occurrence of 
attacks of urticaria in several of the patients, and of purpura also 
in the case here recorded, points strongly to a toxemia. 

There are also a number of other cases recorded in German 
literature, generally under the name of urticaria perstans, which 
bear a considerable resemblance to this group, but which lack, as 
a rule, one or two of the essential elements. In many of them the 
urticarial element predominates, and the lesions, though persisting 
a few weeks, are not permanent. Hartmann’s^® Case III, more 
fully described later by Hiibner,^^ is the one in which the resem- 
blance is most striking; but here also the lesions do not appear to 
have been permanent, and in the second place, Hiibner states that 
the tumors were caused by the scratching. This brings us to the 
second group of cases, of which G. S. may be taken as the type, 
and to which many of the German cases appear to belong. The 
distinguishing characteristic of this group is the development of 
tumors as a result of scratching. As the itching precedes the tumor 
formation, there is a more or less diffuse thickening and pigmenta- 
tion of the skin, and from this area the papules arise, run their 
course, and disappear. There are usually many pigmented or 
atrophic areas which apparently occupy the sites of former lesions, 
and which form a rather conspicuous element of the clinical picture. 
Hartmann’s Case IV and Case VI seem to belong to this’group, and 
also Kxeibich’s case, recorded as urticaria perstans papulosa. 
As the disease is essentially an unusual reaction of the skin to 
traumatism, the clinical features are somewhat more varied and 
do not form so well-defined a symptom-complex as those classed as 
prurigo nodularis. 

Tdrok’s^® report on the changes in the skin produced by mechan- 

Ueber eine urticaria artige Hauterkrankung., Arch. f. Dermat. u. Syph., 1903, 
Ixiv, 381. 

1" Ueber Tuberosis cutis pruriginosa, Arch. f. Dermat. u. Syph., 1906, Ixxxi, 209. 

Welche Hautveranderungen konnen durch mechanische Reizung der Haut her- 
vorgerufen werden? Arch. f. Dermat. u. Syph., 1902, Ixiii, 39. 
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ical irritation is very enlightening in this respect, as he was able to 
induce similar changes, though of a much milder grade, by rubbing 
areas of normal skin day after day; and states that in certain 
pathological conditions the effects of irritation are much more 
pronounced. 

My thanks are due to Dr. Trimble for the privilege of recording 
one of the cases, and for photographs of both of them, and to Dr. 
M. L. L. Welzmiller, for assistance in preparing the histological 
material. 


A STUDY OF GASTRIC SEDIMENTS AND THEIR 
INTERPRETATION. 

By B. B. Vincent Lyon, A.B., M.D., 

CHIEF OF CLINIC, GASTRO-INTESTINAL DEPARTMENT, JEFFERSON HOSPITAL; ' 
PATHOLOGIST TO METHODIST HOSPITAL: ASSISTANT PATHOLOGIST TO 
GERMAN HOSPITAL, PHILADELPHIA. 


Several years ago in aspirating the contents of a stomach by 
means of an Ewald aspirating bulb I noticed on the withdrawal of 
the tube that a small piece of tissue had been caught in the eye of 
the tube. This little fragment (although not more than 2 mm. in 
size), appropriately hardened and stained, gave a beautiful picture 
of the glandularis and muscularis mucoste, at which level rupture 
had taken place. The case was one of gastritis acida, and I was 
impressed particularly with the desquamation and exfoliation of 
the cells at the periphery, to which attention has previously been 
called. ‘ Thinking that such desquamation and other degenerative 
changes might occur more frequently than was generally believed, 
I determined to make the recoverj" of gastric sediments a routine 
procedure. 

The fir.st method employed was to save all of the wash water 
from the lavage of the fasting stomach and allow it to sediment 
by gravity in 1000 c.c. conical graduates, and after a few hours 
to decant the supernatant fluid down to the last 100 c.c., and on 
centrifuging this, lift up the sediment by a platinum loop, and 
after making an ordinary slide smear, to stain it, differentially, with 
eosin and methylene blue. Crude though this method was, one 
was often repaid by recovering recognizable elements, such as leuko- 
cytes, moulds, fungi, various bacterial groups, and, surprisingly, 
often epithelial cells or even bits of mucosa, from a study of which 
it seemed possible to make certain definite diagnostic inferences. 
There were marked . disadvantages, however, in having to deal 
with large amounts of lavage water, often 3000 or 4000 c.c., which 

’ Cf. Anthony Ba;sler, Med. Rec., November 30, 1907. 
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required' several hours to settle before being centrifuged, during 
which time many regressive degenerative alterations might occur 
in standing at room temperature. Furthermore, the making of 
even several platinum loop smears, from the centrifuge sediment, 
only represented a fractional amount of the total sediment. So 
after various modifications were applied the following method was 
adopted and carried out, first in the gastro-intestinal department 
of the German Hospital and later in the stomach clinic at Jefferson 
Hospital. 

To make the procedure less formidable to the patient, instead 
of using the ordinarj'^ size stomach tube the use of a small metal 
capsule was suggested by my colleague. Dr. J. Quincy Thomas. 
This capsule is 1.5 cm. long by 6 mm. in diameter, and having a 
shaft 4 mm. long by 3 mm. in diameter, to which a small capillary 
rubber tube is securely fastened by a silk thread. The capsule 
is perforated at the extreme tip with a hole 1.5 mm. in diameter, 
in a line continuous with the caliber of the tube, and the body of 
the capsule is similarly perforated with eight additional holes 1.5 
mm. in diameter. To facilitate cleaning the capsule is made in 
two parts, which unite by a screw thread. These metal tips are 
similar to those introduced by Einhorn for the recovery of duodenal 
contents or for duodenal feeding, but are made of German silver 
and silver plated, which is inexpensive and serviceable. The 
capillary rubber tube attached to this capsule is 1 meter long and 
of various calibrations. The smallest one that can be serviceably 
used is 3 mm. in diameter. This tube can be readily swallowed with 
minimal discomfort, and can be left in fiitu for several hours to 
admit of fractional analysis of the gastric juice after an Ewald 
breakfast, or allowed to pass into the duodenum for the recovery 
and analysis of duodenal or jejunal contents. 

A good routine practice is to have the patient swallow the capsule 
and tube on an empty stomach, preferably in the early morning 
fasting state, and by means of a one- or two-ounce aspirating syringe, 
with a capillary tip and supplied with a close-fitting asbestos 
plunger, gentle aspiration is made to recover the residual contents 
of the fasting stomach, after which from 100 to 150 c.c. of plain, 
warm water is introduced by means of the syringe and gently aspi- 
rated and forced back again into the stomach, perhaps a dozen 
times. After the first several re-aspirations it can be usually 
observed that the lavage water, Avhich was at first macroscopically 
clear, becomes gradually turbid and contains variously-sized 
flocculent bodies, ranging from pin-point to 3 to 5 mm. in size. 
During this period of aspiration and re-injection a stethoscope 
should be applied to the abdominal wall in ,the gastric area, and 
the size, shape, and position of the stomach can be readily mapped 
out by determining the maximum lines of intensity of the auscul- 
tatory tinkling and bubbling sounds. After thus douching the 
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gastric mucosa, all of the fluid is aspirated from the stomach and 
then a small portion tested for occult blood and the remainder 
mixed with equal parts of a 10 per cent, solution of formalin. The 
residual gastric contents or material aspirated from the stomach is 
recorded in cubic centimeters, allowed to Alter, and the filtrate 
tested for its acidity to determine hjqiersecretory states; the 
filter paper is then punctured and the residue ivashed into a clean 
bottle -ndth the 10 per cent, formalin solution, and both specimens, 
properly labeled, are then sent to the laboratory to be handled in 
the following way: 

Technic of Preparing Sediments for Staining. 1. Add to 
gastric washings an equal quantity of 10 per cent, formalin and 
allow to stand for at least three hours. 

2. Filter through a smooth filter paper. After filtration wash 
the sediment dowm to the tip of the filter paper by means of a wash 
bottle. 

3. Cut off the tip of the filter paper containing the sediment. 
Fold the paper to prevent the escape of the sediment. Wrap the 
paper in one layer of gauze; tie it fast with a thread. 

4. Place in acetone I for one hour. 

5. Place in acetone II for one hour. 

6. Place in acetone III for two hours. 

7. Place in parafiin and chloroform, each one hour. 

8. Place in paraffin (M. P., 52° C.), each one hour. 

9. Place in paraffin (M. P., 52° C.), each two hours. 

10. Imbed in paraffin. 

(a) Attach to a block of vulcanized fiber by means of 

melted paraffin a piece of cardboard, 6 x 12 x 2 mm. 

(b) Unfold the filter paper and remove the sediment. 

Mold it into a small block and attach to the paste- 
board vdth melted paraffin. 

(c) Wrap around the block a piece of paper 25 mm. wide, 

previously dipped in paraffin. 

(d) Float block in iced water and fill the paper box with 

melted paraffin (hi. P., 52° C.) 

(e) Trim the paraffin down to the plane of sediment. 

11. Cut serial sections. 

12. Float the sections on warm water and place them on slides 
pre\’iously covered with a thin layer of Meyer’s egg albumen. 

13. Wipe off the excess of water from the edges of the slides. 

14. Place the sections in a dry heat sterilizer, at 70° to 80° C., 
for thirty minutes or until sections are perfectly dry. 

Siaining. 15. Place sections in xjdol (in Coplin’s jars) for five 
to ten minutes to remove paraffin. 

16. Place sections in absolute alcohol for five minutes. 

17. Place sections in 95 per cent, alcohol for five minutes. 

15. Place sections in 80 per cent, alcohol for five minutes. 
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19. Place sections in water for five minutes. 

20. Place sections in hematoxylin for five minutes. 

21. Place seetions under a slo^-^tream of running water until 
they turn blue. 

22. Place sections in a weak aqueous solution (about 1 per cent.) 
of eosin. 

23. Place sections in 80 per cent, alcohol for a few seconds. 

24. Place sections in 95 per cent, alcohol for a few seconds. 

25. Place seetions in absolute alcohol for a few seconds. 

26. Place sections in xylol for ten or more minutes (to clear). 

27. Mount in balsam. 

Normally, in the slides from the aspirated fasting residue one 
finds occasional epithelial cells; occasional leukocytes with proto- 
plasm intact in those cases in which chemical titration shows faintly 
acid or neutral or slightly alkaline reaction. Boas and Paul Cohn- 
heim have pointed out that digested protoplasm of epithelium or 
leukocytes indicates the presence of free hydrochloric acid and 
pepsin. When the protoplasm of the epithelial eells is still intact 
it is possible to differentiate endogenous gastrie cells and those 
originating from the mouth, pharynx, respiratory track, and eso- 
phagus. Normally, one frequently encounters the snail-like bodies, 
first described by Jaworski,^ which Boas and Paul Cohnheim believe 
to be mucus, which have been acted upon by hydrochlorie aeid. 
If there has been regurgitation from the duodenum there may be 
crystals of some of the bile salts. 

Pathologically, in the fasting morning stomach one may find 
remnants of food eaten the night before, sueh as muscle fibers still 
striated or partially digested; starch granules; vegetable cells; 
seeds from berries, any of which from the twelve-hour fasting 
stomaeh is indicative of motor insuflSciency, due either to pyloric 
obstruction or rarely to advanced atony. Associated with this, 
if one finds sarcinse in numbers or many yeast cells in process 
of germination it would suggest gastric dilatation with stagnation 
and fermentation. Sarcinse are rarely found in the ectasia of 
cancer, except the uleus carcinomatosum type. It should be 
remembered that small amounts of food remnants are not signifi- 
cantly pathological (cryptic mucosae and cavities in teeth). 

Paul Cohnheim attaehes importance to infusoria like Tricho- 
monas hominis and Megastoma entericum, and believes they are 
associated vuth cancer when the motility of the stomach is not 
affected. Personally, I have never encountered them. They require 
for their development an absence of hydroehloric acid, an alkaline 
medium, and a cryptic mucosa. Mucus from the respiratory track 
will float, owing to its air content. Microscopically, it is charac- 
terized by containing alveolar cells and myelin drops, while colum- 


* Munch, med. Wchnschr., 1887. 
VOL. 150, NO. 3. — SEPTEMBER, 1915. 14 
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nar epithelium indicates its derivation from the gastric mucous 
membrane. Also, in gastric dilatation one occasionally encounters 
spores and mycelial cells from vegetable moulds. Leukocytes are 
indicative of an inflammatory reaction. It has been stated that if 
they occur in large numbers it is strongly suggestive of phlegmonous 
or suppurative gastritis, an extremely rare condition. It has been 
my experience, however, to find large numbers of leukocytes in 
all cases of gastric ulcer, in many of the simple forms of gastritis 
in the inflammatory or congestive stage, and in cancer of the 
stomach, affecting chiefly the glandularis. Pathologically, a signifi- 
cant finding is the presence of Oppler-Boas bacilli, which most 
usually occurs in the subacid or anacid gastric juices, associated 
with retention and stagnation. Most commonly the presence of 
laetic acid is readily demonstrable when these bacilli are found. 
Their presence has so often been seen to be associated with eancer 
of the stomach as to be extremely suggestive of this condition, but 
by no means pathognomonic. They are large non-motile bacilli 
with a somewhat typical morphological arrangement in long chains, 
and are readily differentiated from the Leptothrix buccalis by 
acting negatively to Gram’s stain. In gastric sediments prepared 
as above described they have a tendency to arrange themselves in 
dense masses, interlaced with one another, and resemble hair-like 
balls when viewed under a low-power microscope. 

The normal stomach should contain very few bacteria, and when 
they do occur in large numbers it has been considered to be due to 
a gastric juice poor in antiseptic property. I believe when the 
bacterial flora of the stomach is found high that one is dealing 
with a distinctly pathological condition. The most common normal 
invader of the stomach is the Bacillus coli group, but the appearance 
of diphtheroid bacilli, staphylococci, and particularly various types 
of streptococci indicates trouble. Here, too, one meets with a 
pathologically increased number of leukocytes. 

It is surprising how often small isolated fragments or flakes of 
gastric mucosa will be recovered by this method. Minute particles, 
barely of macroscopic size, which would readily escape detection 
in the lavage water, may prove to be the one point upon which 
the correct diagnosis can be made. Furthermore, it is often possible, 
from a microscopic study of these bits of mucosa, to determine 
from which segment of the stomach they come, whether the 
fundic, prepyloric, or antrum pyloric, bearing in mind the anatomical 
distribution of the different H^ies of glands. Microscopically, 
these minute fragments may show only the peripheral portion of 
the villus, extending down to various depths through the glandu- 
laris, while in the larger fragments the entire width of the mucosa, 
at times including the muscularis mucosie, will be found. It is 
often possible to differentiate accurately the following conditions: 
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Cancer of the Stomach. It is not uncommon to find (see 
Cases III and IV, Figs. 4 and 8) fragments of gastric mucosa which 
show gastric tubules with broken basement membranes and atypical 
invasive proliferation of the epithelial cells through the intergland- 
ular stroma, and other glands may show various types of degenera- 
tion, parenchymatous, mucoidal, vacuolary, or atrophic. In all 
these retrogressive degenerations the staining reactions are poor 
as compared with the progressive carcinomatous changes. If the 
fragment of mucosa extends dovm to the submucosa, finger-like 
processes of carcinomatous invasion affecting the fundic portions 
of glands, or even collections or nests of carcinoma cells involving 
the lymphoid tissue, often showing beautiful mitotic figures, may 
be found. There is almost invariably a well-marked leukocytic 
infiltration of the interglandular stroma, frequently associated 
with pyogenic bacteria, particularly streptococci. When bits of 
mucosa with recognizable glandular elements can not be found, 
one may frequently see microscopic fields showing areas of necrosis, 
plentifully studded with polynuclear leukocytes and invaded by 
bacteria. Often in the centre of these eosin-stained areas of necrosis 
may be seen masses of granular amorphous-like debris, staining 
heavily with methylene blue or hematoxylin, which suggests 
the remains of degenerated epithelial cells, carcinomatous or other, 
in ail stages short of coagulation necrosis (see Figs. 2, 3 and 5). 
One finds the bacteria massed chiefly^at this point, the degenerated 
cells evidently furnishing an excellent pabulum. Around these 
necrotic areas will frequently be found immense numbers of Oppier- 
Boas bacilli, often arranged in such dense clusters of interlaced 
. bacteria as to resemble balls of hair when viewed under low power 
(see Figs. 2, 3 and 5). 

Occasionally one will find fairly large clusters or nests of recogniz- 
able cancer cells, often in number up to 100 cells, as in Case I of 
this series (see Fig. 1). In cancer cases with pyloric obstruction 
the twelve-hour fasting stomach sediment will show various food 
rests, meat fibers, vegetable ceils, starch granules, fat droplets, 
or crystals, and if there is fermentation, yeast ceils in abundance. 
Red-blood corpuscles may occasionally be found intact, more 
commonly in various stages of crenation, and most frequently as 
hematin crystals. Crystals of bile salts may also be found. 

Even if definitely diagnostic isolated cancer cells or bits of mucosa 
showing carcinomatous degeneration can not be found, the presence 
of areas of necrosis showing leukocytic infiltration and bacterial 
invasion will strongly suggest either gastric cancer or gastric ulcer. 
If Oppler-Bqas bacilli are present and the chemical analysis of the 
gastric juice approaches the subacid or anacid curves the diagnosis 
points more particularly to cancer (see Chart I, Case IV) . A positive 
Wolff-Junghans reaction would support this point of view. 

It is, of course, understood that, as a rule, these laboratory 
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findings are the tail to the kite as compared to a carefully taken 
anamnesis, physical examination, and a critical clinical scrutiny of the 
case; but coupled with the latter they may prove to be the turning- 
point in the diagnosis, and, indeed, it not unfrequently occurs that 
the diagnosis is definitely pathologically made by the finding of 
recognizable cancer cells (see Cases I, III, and IV, Figs. 1, 4, and 8). 

Gastric Ulcer. While it is more difficult here to make a defi- 
nitely pathological diagnosis from a gastric sediment study, never- 
theless the finding of areas of necrosis with numerous leukocytes 
and pyogenic bacteria indicates the presence of an ulcerative 
process whether superficial or deep. The absence of Oppler-Boas 
bacilli is likewise suggestive. If coupled with this there are bits 
of the glandularis mucosse showing the gastric tubules well marked 
and the cells reacting sharply to the differential stains and the 
interglandular stroma invaded by leukocytes, the likelihood of 
this diagnosis would be increased (see Fig. 10). Here, too, one 
frequently encounters isolated exfoliated epithelial cells, particu- 
larly the border or cover cells, reacting well to eosin, either intact 
or showing granular degeneration. A normal or hyperchlorhydric 
fractionation curve of the gastric juice, especially when associated 
with the presence of occult blood, would support this contention. 
It should be thoroughly borne in mind, however, that the presence 
of occult blood by no means always indicates ulcer or cancer, it 
being so frequently encountered in superficial erosions, in states 
of chronic passive congestion with a friable gastric mucosse, and in 
many cases of achylia gastrica, as recently pointed out by J. T. . 
Pilcher^ in a series of cases studied at the Mayo Clinic. 

Chronic Gastritis. In hypertrophic glandular gastritis and 
gastritis acida the pathological diagnosis depends upon the finding 
of fragments or flakes of mucous membrane presenting a well- 
marked hyperplasia of the glandular elements, with the cells show- 
ing good staining power. This applies most particularly to the 
base or fundic portion of the glands, whereas the cells toward the 
periphery will often show granular degeneration, loss of staining 
power, and absence of nuclei. This peripheral portion frequently 
desquamates or sloughs off and is found in isolated areas of the 
microscopic field (see Fig. 7). The interglandular stroma is seen 
to be infiltrated with an increased number of leukocytes of the 
lymphoid type in the more chronic processes and a predominance 
of polynuclear varieties in the acute stages. The venules are usually 
enlarged or dilated, and areas of pigmentation and congestion may 
be seen. _ . 

Atrophic Gastritis. Here recoverable bits of gastric mucosa 
will show a considerable diminution in number of the gastric tubules, 
with marked irregularity in their distribution; their alignment is 


^ Jour. Airier. Med. Assoc., November 19, 1910. 
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very imperfect and few glands can be traced from fundus to neck. 
The cells stain poorly and show mucoid and fatty degeneration, 
with marked vacuolization. Frequently, cells are seen separating 
or completely broken off from the basement membrane and lying 
in the lumen of the tubule. In fact, all of the epithelium may be 
completely denuded from the tubule, leaving empty, spaces in the 
mucosa. 

The leukocytic infiltration is usually of the lymphocytic type, 
and areas of venous congestion are relatively infrequent. In the 
same microscopic field, or in other portions of the sediment in the 
same case, may be found bits of mucosa showing practically normal 
glandular elements, and it may be rightfully argued that the find- 
ings of such microscopic fragments of the mucosa showing various 
pathological states may not represent a true picture of the amount 
of organic damage or degree of functional power of the stomach 
as a whole. Nevertheless, the above findings, associated with the 
study of the fractionation curves, will often corroborate or point 
out the clinical diagnosis. 

Achylia Gastrica. In the recovery of bits of mucous membrane 
in cases of this type the noteworthy features have been the pro- 
nounced reduction in the number of glandular tubules in various 
stages of benign degeneration (Fig. 9, Case V). These degenera- 
tions consist chiefly of the mucoid tjqie, which is probably a later 
stage of a simple parenchymatous degeneration. Later cystic 
dilatations appear, and in some cases there occurs rupture of base- 
ment membranes with, atypical epithelial proliferation, showing 
a tendency to invade the surrounding stroma. Such cases should 
be most carefully investigated, and repeated attempts to recover 
additional mucosal fragments should be made, as it may prove to 
be a transitional stage between a benign and an early malignant 
achylia. Particularly in these cases does the Wolff-Junghans 
reaction offer a possible means of differentiation. In all this group 
of cases there is a marked increase in connective tissue in the inter- 
glandular stroma, and at times wide bands of it may be seen sepa- 
rating small islands of degenerated tubules. Indeed, it is possible 
that this connective tissue overgrowth in the benign achylias may be 
a forerunner of that rare condition Linnitis plastica. The depth of 
the glandularis is strikingly diminished, and it is not uncommon to 
find that a single low-power microscopic field takes in the entire 
depth and width of the glandularis, including the muscularis 
mucosse, at which point rupture most commonly occurs. At the 
peripheral portion of the glandularis may be seen dilated venules 
markedly congested and with extravasation or diapedesis of red- 
blood corpuscles, which explains the occasional (frequent?) demon- 
stration of occult blood."* At the peripheral portion, too, may be 


* Cf. Pilcher, Jour. Am. Med. Assn., November 19. 1910. 
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found a deep layer of mucus, and islands of mucus may also be 
seen in isolated portions of the sections. 

When one is successful in recovering fragments of mucosa showing 
these pathological changes it checks up nicely the fractionation 
curves of the achylic type and would serve to differentiate between 
the psychical achylia occurring during the first stage of digestion 
and the total chemical achylia persisting throughout the entire 
digestive cycle (see Chart II, Case V). 

Gastric Atony with Dilatation. In the early cases the sedi- 
ment returns are usually negative save for amorphous debris and 
patches of mucus in which are enmeshed occasional leukocytes. 
In the more advanced cases with benign motor insufficiency are 
found various food rests even on a twelve-hour fasting stomach, 
although it is uncommon to find this unassociated with some degree 
of pyloric stenosis. 

Gastric Dilatation with Fermentation. In cases of gastric 
dilatation with fermentation one will frequently find in addition 
groups of sarcinie, germinating yeast cells, spore-bearing fungi, 
and mycelial threads. Bacteriologically, many groups of organisms 
may be represented, chiefly, hoivever, of the spore-bearing type. 

Hypersecretion Continua (Reichmann’s Disease). Often- 
times the sediments are practically negative except for a granular 
amorphous debris with crystalline deposits of bile salts. If there 
is an associated inflammatory condition (a gastritis), one will find 
the nuclei of numerous leukocytes with protoplasm digested as 
well as free nuclei from exfoliated epithelial cells. In the inflam- 
matory types under oil immersion can frequently be made out a 
marked increase in the bacterial flora. Since so many cases of hyper- 
secretion are found associated with gastric dilatation sequential to 
either atony, pylorospasm, pyloric stenosis, or chronic appendicitis, 
food rests may be frequently encountered. 

Esophageal Sediments. Similarly, in douching the esophagus 
by this method one may recover esophageal sediments of diagnostic 
import, as in cases of cardiospasm with esophageal dilatation. In 
cases of esophageal cancer, minute bits of tissue containing nests 
of cancer cells may be found, together with necrotic debris, studded 
with leukocytes and invaded by bacteria. In cases of esophagitis 
following the ingestion of corrosive poisons there may be recovered 
bits of necrotic mucosa showing a high degree of ulcerative inflam- 
mation. It is noteworthy that in cardiospasm, and I believe this 
to be pathognomonic of this condition, it will be found possible to 
douche the esophagus and recover from the esophagus all of the 
lavage fluid introduced without having to pass the tube into the 
stomach. (This point has been repeatedly demonstrated in a case 
which vdll be reported in full at an early date.) 

Conclusions. 1. The routine study of gastric sediments will 
be found to give information of both diagnostic and prognostic 
importance. 
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2. In those cases in which are recovered fragments of mucosa 
showing pathological alterations the clinical diagnosis may be 
checked up or supported as in no other way short of surgical explora- 
tion. This is notably the case in cancer of the stomach involving 
the glandularis. One may be rewarded by positive findings in com- 
paratively early cases of cancer, which are clinically of the border- 
line type. 

3. In clinically doubtful or obscure cases exhibiting gastric 

symptoms a study of one or several slides of gastric sediment may 
reveal sufficient pathological evidence to point correctly the diag- 
nostic accusing finger. , 

4. A single pathologically negative sediment means nothing, and 
is to be regarded in the same way as failure to recover tubercle 
bacillus from the sputum of patients clinically tubercular. 

5. Repeated pathologically negative sediments in a given base 
argues strongly in favor of functional rather than organic gastric 
disease. 

6. When organic disease is strongly suspected, notwithstanding 
repeated pathologically negative sediments, one should critically 
survey the technic of obtaining and preparing the specimen. 

I desire to acknowledge the courtesy of Dr. John B. Deaver, in 
the use of hospital notes on some of his patients on whom these 
studies were made, and to express my thanks to Dr. Carl E. 
Becker, of the . pathological laboratory of the German Hospital, 
and to Mr. John Eiman, of the pathological laboratory of the 
Methodist Hospital, for their cordial cooperation and their pains- 
taking care in the preparation of the specimens. 


REPORT OF CASES. 

Case I (Carcinoma of the Stomach). — H. F., aged sixty-two 
years; married; occupation, machinist. 

Chief Complaint. Indigestion, with vomiting and constant pain 
in the stomach. 

Present Illness. Four months ago he began to get pain in his 
stomach, occurring two to three hours after meals and relieved by 
eating. This relief would last for two hours and then the pain 
would begin again. About the same time he began to get attacks 
of vomiting; says he never vomited blood, but has vomited dark 
brown material. Associated belching and water brash. Consti- 
pated. No jaundice. Has lost fifty pounds in weight in the last 
nine months. 

Past Medical History. Never sick before. No history of venereal 
diseases. 

Social History. Smokes and uses beer rnqderately. Has always 
been a hard-working man, with regular habits. 
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Family History. Wife and four cliildren living and well. No 
family history of cancer. 

Physical Examination. Undernourished adult male, with no 
evident pain or distress. Eyes, ears, and nose negative. Tongue 
rather beefy red. Teeth in poor condition with pyorrhea. Neck: 
a few palpable cervical lymph glands. Skin slightly anemic and 
cachectic, with considerable emaciation. 

Lungs: Small, moist rales at the posterior left apex and a few 
rales over the right lung posteriorly. Slight impairment of resonance 
at the left apex. 



Fig. 1. — Nest of cancer colls from Case I, H. F., aged sixty-two years. Free 
HCl, 0; total acidity, S. Occult blood positive. Lactic acid negative. Oppler- 
Boas bacilli not found. Wolff-Junghans reaction positive in dilution. A, nest 
of cancer cells; Ji, bundles of striated muscle fibers from retained food residue; C, 
necrotic debris with streptococcic invasion. X 100. 

Heart: Normal in size and position. Sounds are free from mur- 
murs and accentuations, but first sound at the apex is of poor 
muscular quality and can scarcely be heard. Peripheral blood- 
vessels sclerotic. 

Blood-pressure: Systolic, 160; diastolic, 78. 

Abdomen: Walls thin; tenderness in epigastrium, especially just 
left of the midline. A sense of resistance can be felt in this area 
almost like a movable mass. Abdomen otherwise negative. 

Extremities and genitalia negative. 

Gastric Analysis: Sixty minutes after Ewald breakfast. 
Quantity, 90 c.c. Brownish yellow, putrid odor, faintly alkaline. 
Bile negative. Occult blood positive to benzidine and slightly 
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positive to guaiac. Free HCl absent; total acidity, 8; lactic acid 
absent. 

Microscopically: A few starch granules partially digested; gran- 
ular debris. Oppler-Boas bacilli absent. Wolff- Junghans reaction 
positive in dilution 1 to 320. 

Gastric Sediment: Shows nest of cancer cells. Necrotic debris, 
and food rests on six hour fasting stomach (see Fig. 1). 

Stool: Grayish-green; semisolid; moderate amount; character- 
istic odor; alkaline reaction. Bile positive. Occult blood positive 
to benzidine and to guaiac. 

Microscopically: Bile-stained vegetable cells; fatty acid crystals 
and crystals of triple phosphate; granular debris and bacteria. 

Blood Count: Hemoglobin, 58 per cent.; red-blood cells, 
3,890,000; color index: 0.76; white blood-cells, 11,400. 

Differential Count: Polymorphonuclear neutrophiles, 76 per 
cent.; lymphocytes, 24 per cent.; large mononuclears, 0; transi- 
tionals, 0; eosinophiles, 0; total, 100 per cent. 

Fluoroscopic Examination: Stomach not markedly ptotic or 
dilated. No absolute mass, but there is some slight increase in 
density toward the cardiac end of the greater curvature. 

Operation January 9, 1913 (Dr. Deaver). Upper right rectus 
incision. Stomach exposed. A hard mass was found on the entire 
lesser curvature extending to the greater curvature and involving 
the great omentum. Type is scirrhus. Radical cure not possible. 
Usual closure of wound. Dry dressing. 

Case II (Carcinoma of the Stomach). — J. G., aged sixty-four 
years; married; occupation, cement finisher. 

Chief Complaint. Constant pain in epigastrium; loss of weight; 
anorexia; constipation. 

Present Illness. Two months prior to admission he developed 
distress in the gastric area, occurring immediately after meals, 
with a sense of weight in the epigastrium. ‘'The food seems to 
lie in my stomach and does not pass out.” He has had to lie down 
on account of weakness after each meal, has difficulty in breathing, 
and has a constant gnawing pain in the epigastrium, without refer- 
ence to eating. The pain does not keep him awake at night. His 
appetite has dwindled so that he can eat very little, and he relishes 
only liquids and oatmeal. He can not digest any meat and is 
violently constipated, using drastic cathartics every day. He has 
never vomited; he has never noticed any blood in his stools, but 
they have lately been of a dark, blackish-brown color. He, himself, 
found a lump in his epigastrium about six weeks ago that he thinks 
is growing larger. He has lost twenty pounds in five weeks. 

Family History. Wife and three- children living; one died in 
infaney: one. of appendicitis and one of epilepsy. No history 'of 
cancer, tuberculosis, or hemophilia. 

Past Medical History. Unimportant. 
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Social History. Denies venereal disease; smokes moderately; 
does not use alcohol. 

Physical Examination. Emaciated adult male in no great pain. 
Eyes and nose negative. Ears: left, negative; right, quite deaf. 
Mouth: mucous membranes pale. Teeth: decayed and missing. 
Tongue: clean and furrowed. 

Chest: Heart and lungs surgically negative. 

Abdpmen: Muscular, difficult to palpate; peristalsis poor; 
some distention; no rigidity. Mass present, beginning 5 cm. below 
the xiphoid, extending 4 cm. to the right of the midline and 2.5 
cm. to the left of the midline; is hard, resistant, moves slightly 
downward on deep inspiration, and seemingly involves greater 
curvature throughout; pain not present on deep palpation. Other- 
wise abdominal examination is negative except for left inguinal 
hernia. Genitalia and extremities negative. Blood-pressure: systolic, 
140; diastolic, 70. 

Blood Count: Hemaglobin, 72; red-blood cells, 4,740,000; color 
index, 0.76; white-blood cells, 7155. 

Differential Count: Polymorphonuclear neutrophiles, 53 per 
cent.; lymphocytes, 23 per cent.; large mononuclears, 16 per cent.; 
transitionals, 5 per cent.; eosinophiles, 3 per cent.; total, 100 per 
cent. 

Stool: Yellowish brown; normal consistency; moderate amount; 
characteristic odor. Alkaline reaction. Bile strongly positive. 
Occult blood faintly positive to benzidine and negative to guaiac. 

Microscopically: Bile-stained vegetable cells, mucus, and debris. 
Free fat globules and bacteria. 

Urinalyses: Unimportant. 

Fluoroscopic Examination. Lower border of the stomach reaches 
to the umbilicus. Shadow of a dense mass apparently involving 
the greater curvature. 

Gastric Sediment Study: Shows a large amount of necrotic debris 
with degenerated epithelial cells with enormous collections of 
Oppler-Boas bacilli, particularly surrounding the necrotic epithelial 
debris, and very large numbers of leukocytes, chiefly poljmuclear, 
with protoplasm intact (see Figs. 2 and 3). 

Operation December 4, 1912 (Dr. Deaver). Upper right rectus 
incision. Large mass found involving the anterior wall of the 
stomach and extending up to the cardia. Carcinomatous invasion 
of the mesentery and pancreas. Case inoperable. Wound closed. 

Case III (Carcinoma of the Stomach). — S. H., aged fifty-nine 
years; married; occupation, scale maker. 

C/we/ Complaint. Vomiting and pain after eating and belching. 

Present Illness. Six months ago had an attack of severe hic- 
coughing, with chills, lasting five days and associated with vomiting. 
He has never felt well since that time. Appetite lessened, and for 
the last six weeks has had attacks of vomiting, occurring three to 
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Fig. 4. — Fragment of gastric mucosa showing carcinomatous degeneration. 
Case III, S. H., aged fifty-nine 3 'cars. FreeHCl, 0; total acidity, 52. Lactic acid 
positive. Occult blood positive. Opplcr-Boas bacOli present. A, rupture of base- 
ment membrane and a typical proliferation of epithelium; B, carcinomatous 
degeneration; C, gastric tubules in various stages of atrophy. X 100. 



Fig. 5. — Gastric sediment. Case III, S.-H., aged fiftj'-nine years, showing large 
numbers of Oppler-Boas bacilli. A, Oppler-Boas bacilli; B, necrotic cancer cells. 


X SOO. 
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four hours after eating. No definite retention vomiting, nof has 
he vomited bloody or blackish m-aterial. He does not have much 
pain before vomiting, but says he feels as though the food was 
being rolled up into a ball and vomiting gives relief. The pain is 
not referred to the back, but it is located in the epigastrium and 
over the gall-bladder. He has noticed that the pain waked him up 
at night when sleeping on his right side. He has lost twenty pounds 
in weight in six months. He has much gaseous distention of the 
stomach and belches a great deal. He has pyrosis but no water 
brash; has not been jaundiced. Bowels are constipated; nomelena. 
Condition has improved a little during the past two weeks. 



Fig. 6. — ^Postoperative section (subtotal gastroectomy) from gastric mucosa of 
Case HI, S. H., confirming diagnosis of cancer. A, nest of cancer cells in muscularis 
mucosse; B, inffltration of leukocytes. X 100. 

Fast Medical History. “ Gastric fever” six years ago. Indefinite 
history dfficult to interpret. 

Social History. Uses alcohol moderately. 

Family History. Unimportant. 

Physical Examination. Somewhat emaciated looking; skin pale; 
eyes, ears, nose, and mouth negative. Lungs surgically negative. 

Abdomen: Scaphoidal. Skin: thiii and lax muscular walls. No 
masses detected. Deep palpation elicits diffuse epigastric tender- 
• ness, with distinct muscle spasm and tenderness over McBurney’s 
point, but not over the gall-bladder. Otherwise abdomen is nega- 
tive. 
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Genitalia and extremities: Negative. 

- Blood-pressure: Systolic, 112; diastolic, 90. 

Blood Count: Hemaglobin, 77; red-blood cells, 4,360,000; color 
index, 0.89; white blood cells, 8500. 

Differential Count: Polymorphonuclear neutrophiles, 63 per 
cent.; lymphocytes, 32 per cent.; large mononuclears, 1 per eent.; 
transitionals, 4 per cent.; total, 100 per cent. 

Gastric Analysis: F 2 ill Meal (six-hour stomach): 375 c.c. 
recovered; light brown color; aromatic odor. Bile: negative. 
Occult blood, 0; free HCl, 0; total acidity, 44; lactic acid, faintly 
positive. 



Fig. 7. — Gastiic sediment of fragment of gastric mucosa from case of gastritis 
acida and hypersecretion. S. H., aged fifty-niiie years, sho-n-ing A, inflammatory 
debris containiiig many polynuclear leukocytes sloughing off between B, two folds 
of mucous membrane, X 100. 

Microscopically. Oppler-Boas bacilli present. Granular debris; 
a few free fat globules and partially digested starch granules and 
mucus plus. 

Ewald breakfast (sixty minutes): 130 c.c. recovered; yellowish- 
brown, aromatic odor; bile negative. Occult blood: strongly 
positive to benzidine and negative to guaiac. Free HCl, 0; total 
acidity, 52; lactic acid, positive. 

Microscopically: Oppler-Boas bacilli; fat globules; partially 
digested starch; granular debris. 

Cammidge “C” reaction: Positive. 




LYON: GASTEIC SEDIMENTS AND THEIR INTL'ERPRETATION 419 


Stool Analysis: Greenish-brown; fluid and small fecal masses; 
neutral reaction; bile, strongly positive; occnlt blood strongly 
positive to ben'/Adine. Gnaiac negative. 

jSlicroscopieally : Bile stained vegetable cells; few fat globules; 
debris and bacteria. 

A'-ray Reports: Stomach dilated bnt not markedly ptosed; 
lowest border one-half inch below navel; there is an obstruction to 
the flow of bismuth at the pylorus Avhieh shows marked density, 
presumably from a growth. No other masses detected. 

Gosin'c Sedimevif:: Show fragments of gastric mneosa, with 
areas of eareinomatons degeneration and gastric tnbnles in various 
stages of atrophy (see Fig. 4) and other areas showing necrotic 
cancer debris snrronnded bv masses of Oppler-Boas bacilli (see 
Fig. 5). 

Opcniihn February 1, lOlo. Fpper right rectns incision. Car- 
cinomatous mass at pylorus and dnodemnn, involving lesser curva- 
ture more than the greater. Head of pancreas hardened. Partial 
gastrectomy and dnodenectomy, removing carcinomatous mass. 
Posterior jiastro-enterostomv. Considerable hemorrhasie. Two 
pieces of gauxe to stomach bed for drainage. Usual closure of 
wound at point of drainage. Patient in bad shape on table and 
transfused with oOOO c.c. of saline, and immediately after leaving 
operating room was again transfused with 1500 c.c. of saline: given 
active stimulation and oxygen, with no avail. Patient died of shock. 

Culture: Ih-om interior of stomach at operation: Bacillus coli 
communis. 

Pathological Report; Portion of stomach 12 cm. x 9 cm. and 4 
cm. thick. Stomach hard and wall thickened. Omental attachment 
at greater curvature shows two hardened glands, also at lesser curva- 
ture. Inner surface of stomach is injected, grannlar. and shows 
projecting firm nodules: wall of pylorus is thickened and hard, and 
cut surface is pale, hard, and resembles gristle. 

IMieroscopically: Adenocarcinoma; seirrhns with metastasis to 
gastric glands (see Fig. 41. 

Case IV (Cancer of the Stomach). — H. IM.. aged forty-five years: 
occupation, leather worker. 

Chief CompJaini, Pain in the stomach and vomiting. 

Present Illness. For ten months has been troubled with pain in 
the stomach and vomiting. Pain is at times sharp and at other 
times dragging and heavy; is worse at night Avhen he lies down: 
sometimes relieveii by eatiiAg and sometimes not: pain is nearly 
always present to some extent: does not vomit exce])t when pain 
has been severe: vomiting has been distinctly of the retention type: 
pain does not radiate; has never been jaundieeil: bowels consti- 
pated: has lost fifteen pounds. 

Past yfedieal llistorp. Usual diseases of childhood; denies 
venereal history. 
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Social History. Irregular habits; uses alcohol at times to excess. 
Always more or less constant. Smokes a pipe. 

Family History. Mother and two brothers died of pneumonia 
and father of apoplectic stroke. 

Physical Examination. Fairly well-nourished adult male; hair 
thin and gray. Tongue clean; no tremor. Eyes, ears, nose, nega- 
tive. Lungs and heart negative. Abdomen flat; walls lax; visible 
peristalsis seen at times. Increased resistance over recti muscle 
in upper abdomen. Area of liver dulness small. No mass detected. 
Extremities negative August 4, 1913. During the passage of the 
stomach tube, patient vomited large quantities of food eaten 



Fig. 8. — Fragment of gastric mucosa from Case IV, H. M., aged forty-five years, 
showing a carcinomatous degeneration. A, carcinomatous degeneration of gastric 
tubules; B, submucosa. X 100. 

eighteen hours ago, probably 1500 c.c., of a sour, fermenting 
odor like cider. Free HCl, 32; combined, 20; total acidity, 76. 
Occult blood, negative. No inflation of lower border found at 
the level of the navel. 

August 9. Blood count: hemoglobin, 64 per cent.; white-blood 
cells, 7200. Stool, brownish -black; semiformed; bile strongly 
positive; occult blood strongly positive to benzidine; negative to 
guaiac. ’ . 

August 20. Wassermann reaction negative. 

August 19. Fluoroscopic Examination (with 80 gm. bismuth 
subcarbonate). Moderate gastrectasis; lowest border of stomach is 
two and a half inches below the navel; sluggish peristalsis; no mass 
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detected. Full meal removed in seven hours. 230 c.c. of brownish- 
yellow, sour-smelling chyme; increased intimately mixed mucus; 
bile negative. Occult blood positive to benzidine; negative to 
guaiac. Free HCl, 53; total acidity, 95. Butyric acid positive. 

Microscopically: Some undigested starch; free fat globules; 
epithelial cells; no Oppler-Boas bacilli. 

August 22. Ewald breakfast removed in sixty minutes by aspira- 
tion bottle and over 500 c.c. of mixed contents recovered. Bread 
crumbs and water plus prune pulp, coagulated casein, and albumen 
from milk and eggs from night of August 21. Mucus plus; sour 
odor. Free HCl, 12; combined HCl, 0; total acidity, 30; occult 
blood negative in filtrate. Butyric acid positive. Starch digestion 
to maltose. 

Microscopically: Starch granules; meat cells; sarcinse; free fat 
globules; no Oppler-Boas bacilli. 

Gastric Sediment, August 22. Fragment of gastric mucosa shows 
tubules in various stages of atrophic degeneration, with areas of 
carcinomatous degeneration showing an invasive tendency; high 
grade leukocytic infiltration; no bacteria demonstrable (see 
Fig. 8). 

Operation advised but declined until two months later (October 
6), when patient was' referred to the surgical wards with an increase 
in symptoms and continued loss of weight. 

Operation, October 8, 1913 (Dr. Deaver). Upper right rectus 
incision. Stomach was brought up and a mass found involving the 
pylorus and head of the pancreas. Posterior gastro-enterostomj’’ 
was done in the usual way. Patient left the table in poor shape 
but reacted well to a transfusion of 2000 c.e., and was discharged 
from the hospital October 20. 

October 6, 1914. When seen today at the Jefferson Hospital 
Clinic, one year after his operation, it was learned that for nine 
months following the gastro-enterostomy the patient had shown 
marked improvement in symptoms with the cessation of his reten- 
tion vomiting and a gain in weight from 116 to 160 poimds. About 
three months ago his appetite began to fail; he began to lose weight; 
his symptoms of sour stomach and retention vomiting returned. 
Lavage today shows overnight retention. On physical examina- 
tion there is a large palpable mass, about the size of a small orange, 
in the upper right epigastrium, about an inch and a half to the 
right of the midline. Liver is enlarged; the lower edge being pal- 
pable two finger-breadths below the costal margin in the mam- 
millary line; edge founded; upper border of liver dulness extends 
• to the fourth interspace. 

October 22. Ewald breakfast aspirated at sixty minutes; 100 
c.c. of reddish-brown bread crumbs and debris, having an aromatic 
odor with macroscopic blood spots and great increase in intimately 
mixed mucus. Free HCl, 20; combined HCl, negative; total 
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acidity, 20. Occult blood strongly positive. Starch digestion to 
maltose. 

Microscopically: Red blood cells; starch granules; no Oppler- 
Boas or other bacteria. 

Wolff-Junghans reaction: Positive in 1 to 80 dilution but nega- 
tive in higher dilutions. 

December 22, 1914. Fractional analysis of Chart I. 

Patient referred to medical wards of Jefferson Hospital October 
22, where he remained until his death, March 25, 1915, twenty 
months after the diagnosis by gastric sediment study had been 
made. During the weeks prior to his death there was a rapid 
advance in his cachexia, anemia, and the increase in his liver dul- 



Fig. 9. — Gastric sediment showng fragment of mucosa of the human stomach 
in a case of advanced, atrophic gastritis. (Achylia gastrica. Case V, Mrs. A. H.) 
A, muscularis mucosaa at point of rupture; B, gastric tubules in various stages of 
atrophic degeneration; C, increase in intcrglandulai connective tissue; D, area of 
conjestion. X 100. 

ness, with the appearance of jaundice, six weeks before he died and 
subsequently the development of abdominal ascites, due to blockage 
of his portal circulation. 

At autopsy a mass tvas found involving the pylorus and the 
greater curvature, the greater omentum and the head of the pan- 
creas, and there were extensive metastases to the mesenteric and 
retroperitoneal glands and to the parietal peritoneum of the abdom- 
inal wall and the under surface of the diaphragm. The liver Avas 
enormouslv enlarged, particularly upward. The upper border was 
found pushing up the diaphragm to the second interspace, and the 
right lung was collapsed and undergoing pressure atrophy. The 
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liver was everywhere studded with carcinomatous nodules, in 
various stages of necrosis. The gall-bladder likewise showed metas- 
tases. There were about eight quarts of straw-colored fluid in the 
abdominal cavity. The gastro-enterostomy opening was markedly 
narrowed, due to the advanced carcinomatous process along the 
greater curvature. The stomach was enormously dilated, and when 
cut open was found to contain about a pint of dark chocolate-brown 
granular debris, foul smelling, from which further sections were 
prepared which show desquamated epithelium extensively invaded 
by eancer. 



Fig. 10. — Fragment of mucosa from a case of gastric ulcer with free HCl, 86; 
combined HCl, 21; total acidity, 110. Occult blood positive. A, glandular hyper- 
plasia; B area of superficial erosions; C, area of congestion (occult blood positive); 
D, areas of leukocytic infiltration. X 100. 

Case V (Achylia Gastrica). — ^hlrs. A. H., aged thirt3’'-one years; 
occupation, housework. 

Complaint. Stomach trouble for fifteen years off and on; grad- 
ually getting worse; until now is unable to eat without distress. 
Worse sjunptom is excessive bloating relieved by belching; a sense 
of smothering with cardiac palpitation. At night must sleep on left 
side. Epigastric sense of pressure and discomfort; very little 
nausea; no heart burn; regurgitation of bland fluid; no pain; has 
lost eleven pounds in the last year and now weighs eighty pounds. 
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No cough; no sputum; no night sweats; very nervous; has head- 
aches; is easily fatigued and has attacks of dizziness; regular in 
habits of eating. Bowels are constipated, scybalous, with inter- 
mittent diarrhea. 

Past Medical History. Unimportant, except for tendency to 
anemia (simple). 

Physical Examination. Fairly well nourished and developed 
little woman, perhaps five feet tall. Hair, eyes, ears, nose, mouth 
negative. Color good. Visible mucous membranes very slightly 
pale. Complete absence of nails on both thumbs and both index 
fingers, which she states is congenital, and has appeared in each 
generation for several generations. Chest well formed; sym- 
metrical. Lungs negative, except for moderate dulness at both 
posterior apices. Heart negative. Abdomen: liver dulness 
normal in extent; spleen and kidneys not palpable. Stomach 



FREE HCL. 0000000 0 

TOTAL ACIDITY 2 5 5 11 15 13 10 10 


Chaet I. — ^H. M., Case IV. December 22, 1914. Cancer of stomach. Total 
chemical achylia; malignant. Wolff-Junghans reaction positive. Occult blood, + +. 

normal in position, somewhat dilated, particularly to the left. 
Knee-jerks exaggerated. 

Blood Count: Red-blood cells, 5,104,000; hemoglobin, 88 per 
cent.; color index, 0.8; white-blood cells, 6,000. Differential 
count: Polymorphonuclear neutrophies, 60 per cent.; transitionals, 
34 per cent. ; lymphocytes, 32 per cent. ; large mononuclears, 4 per 
cent.; total, 100 per cent. No polychromatophilia; no poikilo- 
c^ffosis; no neucleated red cells. 

Urinary Analyses: All negative except for low specific gravities, 
from 1,006 to 1,015. 

Examination of stools shows free-fat globules; fatty acid crystals; 
a few striated muscle fibers; otherwise negative. 

Gastric Analyses: A series of gastrie analyses (twelve in number) 
eovering a period from July 26, 1912, to August 11, 1915, have all 
shown a total achylia. No free HCl occurred at any time; a 
combined HCl on two occasions of 2 and on one occasion 10.4, and 
total acidities ranging from 6 to 12 after Ewald test meals and on 
one occasion 15 after a mixed meal. There have never been present 
either enzymes or proenzymes. There has uniformly been found 
a considerable amount of intimately mixed mucus. Occult blood 
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reactions in the gastric filtrates have been negative except on one 
occasion. Starch digestion has been uniformly active, always 
passing through the erythro- and acroodextrin stages and giving 
well-marked sugar reactions. The odor has always been bland 
like that of bread soaked in water. The rate of motility has always 
been increased. The amounts recovered at sixty minutes from 
Ewald test meals of 35 gm. of bread and 300 c.c. of water, varying 
between 15 and 35 c.c. in amount and giving about 50 per cent, 
of filtrate. Fractional studies, withdrawing small amounts at 
intervals of ten minutes, have likewise shown a total achylia during 
the entire digestive cycle (see curve. Chart II). 

Gastric Sediments: From time to time flakes of mucous mem- 
brane have been recovered, usually showing point of rupture at 
muscularis mucosa; marked diminution in glandular elements 
with gastric tubules showing various stages of atrophic degeneration 
and a considerable increase in the interglandular conneetive tissue. 
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Chart II. — Mrs. A. H., Case V. January' 12, 1915. 

chemical achylia; benign. 


Achylia gastrica. Total 


with occasional areas of eongestion, and at the periphery often 
showing a layer of mucus (see Fig. 9). The Wolff-Junghans reac- 
tions have been negative, showing a demonstrable albumin ring 
in no dilution above 1 to 20. Under a substitution form of therapj^, 
using fairly large amounts (30 to 60 drops) of dilute hydrochloric 
acid and essence of pepsin with meals and 5 to 7 grains of pancreatin 
three hours after meals, the progress of this case has been most 
satisfactory. She has been encouraged to take a morning cold 
bath and moderate exercise in the open air, and as much amuse- 
ment as she wishes. Her diet has been arranged to give the maximum 
amounts of protein, carbohydrates, and fats to the point of diges- 
tive tolerance, and without showing any of these elements in her 
stool. For practically two years and at present she has been 
sjanptomatically cured, notwithstanding the persistent failure in 
gastric juice. Her weight has been increased, and now fluctuates 
between sixteen and twenty pounds more than when she first 
came under observation. 
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THE INFLUENCE OF ATHLETIC TRAINING ON BLOOD- 

PRESSURE. 

By William S. Middleton, M.D., 

MADISON, WISCONSIN. 


(From the Department of Clinical Medicine, University of Wisconsin.) 

The present study was undertaken with a view of determining 
the influence of a specifled period of training on tJie blood-pressure. 
Because of the availability of material for study, football was 
taken as the type of athletic training for investigation. The men 
reporting for varsity and freshman teams are required to receive 
a permit to train from the medical adviser, and the present blood- 
pressure study represents merely an enlargement of this routine. 

Blood-pressure readings were taken by the auscultatory method 
preceding and succeeding fifty stationary running steps before and 
after the football season, and then in May after a period of rest. 
Uniform hours were selected for all cases to eliminate possible error 
from diurnal variations. The fifty steps were controlled by commands 
as to height and rapidity, the steps being completed in twenty-five 
seconds (MacKenzie). The systolic and tlie diastolic readings were 
made with the patient in the sitting posture, with a Taught mercury 
manometer. The pulse rate was taken by an assistant. Then 
with the arm band still in place the fifty stationary steps were 
taken and second readings were made. The method is doubtless 
open to criticism, but, even though crude, the uniformity of results 
bespeaks its comparative accuracy. 

The data are complete in the main for forty-five athletes complet- 
ing the football season. The data of sixty-eight men who either 
failed to complete the season’s training or to report at the end of the 
season are added to render the average of men entering training 
more general. In addition to the blood-pressure statistics, we will 
endeavor to show what percentage of athletes start the season with 
cardiac enlargement, and what proportion develop this condition 
during their period of training. 

A comparison of the blood-pressure and pulse rate before training 
in both groups A and B shows a close coincidence in systolic, dias- 
tolic, and pulse-pressure, and in the pulse rate before and after the 
test exereise. We may therefore conclude that the complete group 
B is a fair average of men entering the sport.^ 

For their average age, twenty to twenty-one, tlie systolic pressure 
of 118 mm. Hg., and the diastolic pressure of 82 mm. are relatively 


More complete data will be found in tables in reprint of this article. 
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high. Erlanger gives 100 to 110 mm. for tlie systolic and 60 to 
70 mm. for the diastolic pressure at this age. A series of 20 non- 
athletic individuals in the University of Wisconsin^ showed a systolic 
pressure of 111 mm. and a diastolic pressure of approximately 
SO mm. The literature affords no normal reaction to test exercises. 

In our present study the presence of , an increase in the reaction 
of cardiac activity attendant on slight exertion is noted among 
athletes out of training as compared with non-athletes. The non- 
athletes shows only a 32 per cent, increase in cardiac rate on the 
exertion of fifty stationarj” steps/ whereas the average of the 
athletic groups is 45 and 44 per cent. It has been our observation 
that this condition pertains in a large proportion of athletes out of 
training. Pembrey and Todd'* noted a similar reaction among men 
in training as compared with untrained, but offered no explanation. 

From Group A the cases showing appreciable cardiac hypertrophy 
have been separated. Twenty-seven individuals (39 per cent, 
of the total) have this condition. The blood-pressure of these men 
coincides closely with the rest of the group. 

The results of our observations on men completing their football 
training are compiled in Table I. For comparison the men are 
grouped according to increase, decrease, or stationary condition 
of blood-pressure; the number of individuals and percentages of the 
total these represent is stated along with change in millimeters of 
mercury. The pulse, systolic and diastolic phases of blood-pressure 
are grouped separately both before and after exercise, and in each 
of the periods, “after the season” is compared with “before season,” 
“after a period of rest” is compared with “before” and “after 
season.” These groups do not correspond to the large groups 
noted above. The total average increase or decrease for each phase 
of blood-pressure at each period is represented by the figures at the 
bottom of the table. 

The total averages are probably better studied from the curves 
shown in Figs. 1 and 2. A normal curve is drawn for the blood- 
pressure before exercise, but as we have stated previously, no data 
are available for the normal reaction after exercise. 

From Fig. 1 it will be noted tliat the systolic pressure of the 
athlete at rest before training averages 8 mm. of mercury higher 
than the resting non-athlete; the diastolic pressure is, however, 
12 mm. higher in the average athlete. Therefore, the pulse-pressure 
in the resting athlete before the period of training averages 4 mm. 
less than the non-athlete. After the football training the following 
interesting condition pertains: The systolic pressure falls 6 mm., 
or to within 2 mm. of the normal, while the diastolic pressure fails 
to approach the normal line by 7 mm., not because there is not a 
fall relative to the systolic fall, but because of previous high diastolic 

- SbumacLer and Middleton, Jour. Am. Med. Assn., 1914, Ixii, 1136. 

’ Ibid. * Jour. Phys., 1908, xxxvii, 66. 


Iable I. Comparison of Blood-pressure in Foot-ball Men Completing Training Season. 
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pressure. Witli cessation of athletic training, both the systolic 
and diastolic pressures advance not only to, but beyond the ante- 
season records. This is a proportionate increase, and the pulse- 
pressure remains practically unaltered. 


DIASTOLIC 


90 



80 


60 


Pig. 1. — Total average blood-pressure in athlete before test exorcise. 


Fig. 2 indicates that tlie curves of blood-pressure after exercise 
follow the same general tendency of the sj^stolic and the diastolic 
pressures of tlie resting readings at the corresponding periods. 
By this we mean that the “before training” curve occupies a position 
between the “after season” curve below and the “after period of 
rest” curve above, after exertion as well as in the resting state. 


SYSTOLIC 


DIASTOLIC 



Fig. 2. — Total average blood-pressurc in atlilcte after test exercise. 


Of course, the diastolic pressure does not increase proportionately 
with the systolic pressure on sudden exertion.® Tliis phenomenon 
leads to a marked increase fn the pulse-pressure curves after exer- 

® Lowsley, Amer. Jour. Phys., 1911, xxvii, 446. 
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tion, which, with the increase in pulse rate, is interpreted by Lowsley 
to mean augmentation with acceleration of cardiac activity. Before 
training, on exertion, tlie average systolic pressure increase is 24 
mm. Hg., while the average diastolic increase is 12 mm. After their 
football training the average systolic increase is 26 nim. And the 
average diastolic 12 mm. After a period of rest the systolic pressure 
reaction to fifty running steps is 23 mm., while the diastolic increase 
averages 9 mm. 

The possible relation between an increase in tlie skeletal muscu- 
lature with a corresponding decrease in subcutaneous fat and these 
blood-pressure changes, viz., the decrease of the systolic and diastolic 
readings with training, must be considered. Janeway" and Hensen^ 
reported equal blood-pressure in arms of unequal size, and concluded 
that soft tissues played no important role in the blood-pressure 
readings. Von Recklinghausen’s observations led him to the con- 
clusion that with an arm band of 12 cm. or wider, soft tissues do 
not influence the blood-pressure readings. We followed the weight 
of twenty of the men through their training and found that no 
general rule could- be applied ; some men lost weight early in their 
training, but later regained the loss; some steadilj’- lost while still 
others gained ground from the outset. There was no tendency 
on the part of those who lost weight to fall into a group of strikingly 
low pressure. On the other hand, gain in weight v'as no index for a 
rise in blood-pressure. As a matter of fact, while we assume that 
loss of weight being due to a combustion of subcutaneous and other 
stored fats to a large degree, and therefore assume that tlie removal 
of this tissue from the arms Avould lessen the resistance to com- 
pression, no confirmation could be found for such theory in even our 
most striking weight changes.® 

Conclusions. The effects of a football training period on the 
blood-pressure are fairly constant, namely; 

® Arch. Int. Med., 1909, iii, 474. 

^ Deutscli. Arch. f. kliii. Med., 1900, Ixxii, 443. 

® As to cardiac hypertrophy, in Group A, 27 individuals of a total of 08, or 39 per 
cent., had an enlarged area of cardiac dulness before the training period. In Group 
B, 28 men outof 45, 62 per cent., showed hypertrophy before training. The discrepancy 
here is explained by the fact that for the greater part Group A are freshmen, while 
the majority of Group B are varsity men. After the football season, of 45 men 
completing their training, 40 had cardiac hypertrophy. Of the 5 men completing 
the season without cardiac enlargement, our examination in May revealed the 
fact that 4 of these had developed an appreciable enlargement in the interval, and 
the fifth had in the meanwhile been forced to withdraw from the Universitj' on 
account of a questionable pulmonarj’- lesion; 3 of the men had, however, engagedyn 
some other sport, making the relation between their football training and cardiac 
condition questionable. Tliese figures would seem to indicate rather conclusively that 
cardiac enlargement of a rather moderate degree is the natural consequence of the 
football training. In addition there is an apparent tendency for the enlargement to 
the right to disappear, and in certain cases, for the reduction of left-sided enlarge- 
ment. There can be no question but that these cases represent hypertrophy with 
moderate dilatation. The failure of the cardiac enlargement to disappear in the 
five months intervening between the end of football season and our last examination 
in May seems to be fair proof of the permanency of this condition. 
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1. A proportionate decrease in both systolic and diastolic blood- 
pressure during the training period. 

2. With a period of rest succeeding the training period, a rise of 
systolic and diastolic blood-pressure beyond the. anteseason records. 

3. The blood-pressure reaction to the given test of fifty stationary 
running steps is scarcely altered by a period of training. 

As a basis for explanation for these phenomena several hypotheses 
may be stated; 

(а) Vascular Influence. The decrease of blood-pressure during 
training may result from an enlargement of the vessels to the skeletal 
muscles with lessened peripheral resistance. Or this lessened 
peripheral resistance may result from a compensatory vasodilatation 
to accommodate for the increase in cardiac output and work from 
athletic training. From the vascular stand-point the secondary 
rise of blood-pressure after a period of rest would be explained by 
the logical assumption of a return of normal vasomotor tone, which 
in the presence of a hj'^pertrophied myocardium, or increased cardiac 
power, would lead to increased blood-pressure from a relative 
increased peripheral resistance with an accompanying increase in 
systolic output. Moderate peripheral sclerosis from overstrain 
would likewise give increased resistance with a tendency to higher 
blood-pressure than normally existed in a given individual. 

(б) Cardiac Influence. The primary decrease in blood-pressure 
after a period of training may be the result of a temporary moderate 
cardiac dilatation. By regaining normal myocardial tone with 
rest and the development of cardiac hypertrophy the increase of 
blood-pressure during this period may be explained. 

Perhaps both of these factors are active in the production of the 
phenomena. 


THE ADMINISTRATION OF GLUCOSE SOLUTIONS AS A 
PROPHYLACTIC AGAINST POST-OPERATIVE SHOCK. 

By a. C. Burnham, M.D., 

NEW YORK CITY. 

In a recent article^ the writer has called attention to the present 
status of our knowledge of the various methods of parenteral 
nutrition. From the experimental data cited, it is apparent that, 
theoretically and practically, an animal may be kept for a consider- 
able period in nitrogen equilibrium and at a constant weight bj- 
the intravenous injection of solutions containing amino-acids and 
glucose (Henrigues and Anderson). The subcutaneous administra- 
tion of fats is possible, and they are apparently metabolized and 
^ portion of caloric need of the organism. 

1 Parenteral Nutrition and its Surgical Application, Med. Record, July 25, 1914. 
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For practical purposes, however, of the three main groups of 
nutritives — ^fats, proteids, and carbohydrates — only one (carbohy- 
drate in the form of glucose solution) is available for the surgeon 
in the treatment of those accidents and disagreeable symptoms which 
may accompany, or occur shortly after, a major operation. 

It is the desire, further, to emphasize the value of glucose solutions 
as a prophylactic against some of the unpleasant post-operative 
complications, as well as to call attention to the methods of its 
administration, that has led to tlie preparation of this article. 

It may be stated as a postulate that patients who are well nour- 
ished stand operation better tlian patients who are poorly nourished. 
This is apparent to all, but the fact that patients are frequently 
underfed for a period of several da3'^s before operation is often 
regarded as of little moment. A patient who is well nourished has 
food material stored in his tissues to supply his requirements for 
a short period. This is principall.y in the form of glycogen and 
amino-acids, which are present in the liver and blood, and maj'' be 
called upon in sudden emergencies. It is not sufficient!}’- appreciated 
that after the first twenty-four hours these circulating and stored 
nutritives are largel.y exliausted, and after that time the bodj’ 
requirements are met almost wholl}^ by the utilization of proteid 
and fat derived from the patient’s own tissues. 

It has long been recognized that starvation produces a condition 
known as acidosis, and that this same condition occurs after several 
days of a strict carbohj’drate-free diet; or, pathologicallj'-, in patients 
suffering from diabetes who are unable to utilize the carbohj’-drates 
present in their food. The same condition also occurs in certain 
types of metabolic disturbances in children, in some cases of vomit- 
ing of pregnane}’, and frequently after long anesthesia. 

Acidosis should be recognized as a condition — not as a definite 
pathological process — the salient characteristic of which is the 
excretion of acetone bodies in the urine (and breath) and a marked 
increase in the titrable acid in the urine. It is commonly supposed 
that there is a condition of diminished alkalinity in the blood, but 
this statement has been challenged, the assertion being made that 
the blood is always neutral, and consequently a diminished alkalinity 
is impossible ui that it is incompatible with life. The determination 
of the reaction of the blood is fortunately not essential for the com- 
prehension of the clinical importance of acidosis. Whether the 
blood be acid, or alkaline, or neutral, there is in this condition a 
great decrease in available alkalies, and this, carried to the extreme, 
always ends in coma and death. Emerson has characterized the 
condition as “alkali starvation.” 

In the management of those diseases which are commonly classi- 
fied as surgical, there are two conditions which are recognized as 
giving rise to acid intoxications, or acidosis. The most common 
type is that following anesthesia, whicli occurs to an appreciable 
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degree after from 30 to 60 per cent, of all anesthesias. The acidosis 
following starvation, as it occurs in those diseases associated with 
the inability to retain nourishment because of persistent vomiting, 
is not uncommon among surgical patients, and when it occurs is con- 
siderably less amenable to treatment than the uncomplicated post- 
anesthetic acidosis. The acid intoxication following both of these 
factors acting together has been found to be much more severe 
than that following either acting alone. That this is true is shown 
both by laboratory experiments and clinical experience. Experi- 
mental evidence points to starvation as the predominant factor 
in acidosis following prolonged vomiting, while, as was shown by 
Waldvogel, the toxic action of the anesthetic had an important 
influence in the production of post-anesthetic. acidosis. Further- 
more, it has been definitely proved that acidosis may be prevented 
or markedly diminished by the administration of carbohydrate 
food. The symptoms may be relieved by the use of alkalies, but 
the underlying disturbance is overcome only when sufficient car- 
bohydrate food may be absorbed and oxidized to prevent the 
excessive metabolism of fats and proteids. 

The effect of diet upon animals poisoned with chloroform was 
shown bj'’ the experiments of Opie and Alford in 1914.^ If the 
conditions in the human body are comparable to those in animals, 
and there is every reason to believe that in this respect they are the 
same, then this work of Opie and Alford is of the utmost importance 
to every surgeon, and the inference which they draw as regards 
diet deserves far greater application than it has yet attained. 

Animals (white rats) were fed for six days upon diets which 
consisted solely of either fat, proteid, or carbohydrate, and at the 
end of that time were given what was presumably the minimum 
fatal dose of chloroform injected beneath the skin. The results as 
given by Opie and Alford are shown in the following table: 


Length of Life of Animals in Days after Receiving Special Diet for 


Chloroform 

Six Days. 
Diet: 

Diet: 

Diet; 

• per 100 gm. 

oats and sugar. 

meat. 

fat. 

0.025 

* • • . 


L 

0.05 

L 

11 

3 

0.1 

10 

L 

1 

0.15 

L 

L 

1 

0.2 

L 

3 

2 

0.25 

L 

3 

2 

Average duration of life 

10 + 

5! + 

H 

L = Lived. 





From the above experiments, and others in which the results 
were confirmatory, Opie and Alford draw the following conclusion: 
“The experiments furnish evidence that fat administered to animals 

= The Influence of Diet on Hepatic Necrosis and Toxicity of Chloroform, Jour. 
Amer. Med. Assoc., 1914, Ixii, 895. 
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and presumably stored in the liver increases the susceptibility of 
the organ to the injurious action of chloroform. In view of the 
well-known solubility and diffusibility of chloroform in fats, they 
suggest that the fat of the liver cell determines the fixation of 
chloroform and occurrence of necrosis. The experiments with 
carbohydrates, on the contrary, furnish confirmation of the views of 
those who maintain that carbohj'^drates protect the body proteins 
from disintegration.” 

In the light of these experiments, as well as those of Waldvogel, 
it is important that patients about to be subjected to major surgical 
operations should, when possible, be put through a course of forced 
carbohydrate feeding for a short period immediately preceding the ' 
operation, and should receive carbohydrates in an available form 
soon after operation. 

Secretan has called attention to the importance of giving food 
shortly before anesthesia as a prophylactic measure against post- 
operative shock. He asserts that it is usually safe to give some 
easily digested food from two to four hours before the anesthesia is 
begun. A patient in whom there is no contra-indication to oral 
feeding may be given a meal containing a considerable quantity 
of carbohydrate food in the shape of bread or cereal eight to twelve 
hours before operation, and a feeding which contains 100 to 200 
calories in the shape of easily absorbable carbohydrate about three 
hours before the anesthesia is begun. In practice I have found 
that the latter is best accomplished by giving either six ounces of 
coffee or orangeade to which has been added one ounce of lactose. 
The above procedure should assure the organism of a considerable 
store of readilj'- available glycogen during the period of anesthesia. 

If we grant the plausibility of the argument up to this point it 
must necessarily follow that carbohydrate feeding should be insti- 
tuted at the earliest opportunity after the operation. During the 
anesthesia, and for a period afterward, varying from a few hours to a 
few days in individual cases, oral feeding is impossible, so that we 
are, of necessity, forced to resort either to subcutaneous or rectal 
nutrition, or both. In the paper to which reference is made at 
the beginning of this article, the writer has discussed the various 
t^q)es of nutritives which theoretically may be used for subcutaneous 
nutrition, the conclusion being reached that glucose is the only form 
of nutritive which is clinically available for this purpose. Barlow 
recommended the subcutaneous use of glucose in 1895, and it has 
been in sporadic usage since that time; but it was not placed upon 
a scientific basis in surgical cases until the publication of Kaiisch, in 
1911. 

Sugar, in the form of glucose solutions, supplies energy to the 
cells and aids in tissue repair; it diminishes acidosis and thus tends 
to remove one of the factors in tlie cause of post-operative vomiting; 
it neutralizes certain poisons in the circulation (the conjugate 
glycuronates is the best example of this action); and it is possible 
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that it acts as a direct cardiac stimulant and food.^ In addition 
to this, the solution introduced has many of the advantages and 
few of the disadvantages of saline solutions. Only a small percent- 
age of the glucose injected hypodermically finds its way into the 
urine (usually from 2 to 5 per cent.). The remainder, as has been 
proved by the calorimetric experiments of Vezar and von Fejer,^ 
is burned in the body, causing an increase in heat formation and a 
corresponding increase in the respiratorj'^ quotient. 

Kausch^ recommended 7 per cent, solutions intravenously and 
4 to 5 per cent, solutions by hypodermoclysis. Solutions should 
be freshly prepared and sterilized, as thej'" become more easily 
contaminated than does the ordinary saline. Strictly speaking, 
contamination is as easy in one as in the other, but owing to the 
fact that glucose is an excellent culture medium, accidental con- 
tamination is of more consequence than it is in common salt solu- 
tion. Following the use of glucose by hypodermoclysis, there is no 
more pain or discomfort than after the injeetion of physiological 
salt solution. As much as two or three liters, representing from 90 
to 210 grams of glucose, maj^ be given during twenty-four hours, the 
amount depending on the character of the case and the urgency of 
the symptoms. 

In addition to the hypodermic administration, glucose maj'' be 
given by proctoclysis during anesthesia and for a period of several 
days after operation. It is given in 5 per cent, solution, dissolved 
in or4inary tap water, 12 to 16 ounces being introduced during the 
operation, and its administration eontinued, by the Murphy drip 
method, after the patient has returned to the ward. This method 
is so simple and has apparently been of such value that it should be 
used as routine after every severe major operation. From 300 to 
500 calories a day may be introduced by one or both of tlie above 
methods without discomfort to the patient. This quantity, while 
insufficient to supply all the total energy requirement, is of great 
importance in the prevention of exeessive nitrogen waste. 

Three typical cases may be cited to illustrate the method of 
using glucose in routine praetice. 

Case I. — ^Male, aged twenty-four years. Well nourished. Opera- 
tion for inguinal hernia. Sac adherent and operation prolonged. 
Twelve ounces of 5 per cent, glucose given by rectum as soon as 
patient returned to ward. Good recovery. Very little vomiting. 

Case II. — Female, aged thirty-one years. Fairly well nourished. 
Acute appendicitis. Local peritonitis. Pulse rapid. Sixteen ounces 
of 5 per cent, glucose by rectum during closure of wound. Murphy 
drip, 5 per cent, glucose begun one hour after returning to ward. 
Good recovery. Very little vomiting. 


’ Gigon and Massini have brought forth arguments based upon laboratorj' findings 
which tend to prove that isolated muscle contains an enzj'mc by which it is enabled 
to utilize sugar directly, Biochem. Ztschr., 1913, Iv, 1S9. 

* Biochcm. Ztschr., 1913, lii, 140. ^ Deutsch. med. AVchnschr., 1911, xxxii, S. 
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Case III. — Female, aged thirty-seven years. Poorly nourished. 
Pulse rapid. Removal of large ovarian cyst. Hj^odermoclysis of 
four pints of 4 per cent, glucose during operation. Murphy drip, 
5 per cent, solution after operation. Slow recovery. 

In the above tliree cases glucose solutions were given simply 
as a routine procedure without regard to urinary findings or other 
symptoms of acidosis. In other words, it was given to those cases 
in which saline solution is ordinarily used as a prophylactic against 
post-operative shock. 

Patients in whom a condition of acidosis may be suspected, 
should have a complete urinary analysis before operation, and if 
acetone be found, measures taken to diminish this condition as much 
as possible before operation is attempted. It should be remembered 
that these patients are poor surgical risks, and that, except in the 
most urgent cases, it is necessary to take measures to increase the 
available supply of fixed bases. This may be accomplished in two 
ways, namely, the administration of alkalies or of carbohydrates. 

No attempt is made here to outline the complete treatment of 
acidosis, but it may be stated that it is customary to give an alkali 
in the shape of bicarbonate of soda until the urine becomes neutral. 
This will usually require much larger doses than are customarily 
given. Occasionally as high as 50 to 100 grams of sodium bicar- 
bonate must be given before the reaction of the urine becomes 
neutral or alkaline. 

In order to diminish the formation of acid bodies, large amounts 
of carbohydrate should be given, and it is exactly in those cases in 
which the administration of carbohydrates by mouth is impossible 
that the subcutaneous and rectal injections of glucose solutions find 
their indications. 

The common conditions associated witli acidosis are diabetes, 
nephritis, diseases of the liver, and after protracted vomiting. 
It is the last of these conditions that is seen most frequently by 
the surgeon and in which the administration of glucose plays its 
most important role. 

Following operation, especially in the so-called “delayed chloro- 
form poisoning,^' and in some cases which, for some reason, do not 
permit of oral alimentation, the urine should be carefully watched 
and at the first indication of acidosis, glucose solution and_ alkalies 
should be given either by mouth or rectum or directly into the 
circulation. 

To recapitulate: (1) Glucose solution should be given as routine 
after everj’^ operation in which we have reason to fear more than 
the ordinary amount of post-anesthetic shock; (2) it should be given 
as routine in every case where post-operative oral feeding may be 
difficult or insufiicieht for a considerable period after operation 
(3) it should be given as an emergency measure either before or 
after operation for the relief of an existing or threatened acidosis. 
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Outlines of Internal Medicine. For the Use of Nurses. 
By Clifford Bailey Farr, A.M., M.D., Instructor in Medi- 
cine, University of Pennsylvania; Assistant Visiting Physician, 
Philadelphia General Hospital; Pathologist to the Presbyterian 
Hospital. Pp. 408; illustrated with 71 engravings and 5 plates. 
Philadelphia and New York; Lea & Febiger, 1915. 

The introduction of systematic courses in internal medicine in 
those hospitals which offer thorough theoretical as well as practical 
training to their nursing staff has made necessary the employment 
of a text-book upon the subject, which will deal briefly but com- 
prehensively with internal medicine in all its important phases. 
To meet this need the present volume has been Avritten, and, after 
a careful perusal of it, the reviewer feels that the need has been 
well met. The book has been carefully prepared; the essentials 
have been included, and the non-essentials have been omitted, so 
that persons desiring a knoAidedge of the rudiments of internal 
medicine may read with the assurance that what they read is of 
importance, that nothing of importance has been left out in the 
description of the individual diseases, and that if they remember 
Avhat they read they will have a fitting frame-work, upon which to 
hang the prints of deeper, more elaborate study, when essayed. 

The work is divided into ten parts, dealing respectively with 
the diseases of the A'^arious systems, the disorders of metabolism, 
the diseases due to physical causes and poisons, and the diseases 
due to animal or vegetable parasitic causes. Each part is preceded 
by a section dealing with general considerations and symptom- 
atology of the diseases peculiar to the system under consideration. 
This is an especially valuable addition to the book, because it 
smoothes out the way for the beginner before she enters upon 
the rough road that leads to the knowledge of the special diseases. 
Each of these, in turn, is treated under the subheads of sj’^mptoms 
and treatment Avhile the more frequent and more important dis- 
eases also haA'^e subheads of causes, course, complications and 
prognosis. In this way practically nothing is forgotten or omitted 
that is likely to be of importance to the future graduate nurse. 

But feAv criticisms may be made of the book; it might seem well 
to omit nearly all references to physical signs, to delimit drug 
therapy to general terms, and to cut out entirely case reports or 

VOL. 150, NO. 3. SEPTEMBER, 1915. 15 
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case illustrations. Typhus fever, incidentally, should be more 
properly grouped under the diseases disseminated by body lice 
than those carried by ticks, as the latter animal’s habitat is the 
country, while its cousin, the louse, is found where men congregate' 
together in large numbers. Taking it all in all, however, the book 
stands as a careful, conservative, practical, abbreviated, treatise 
upon an extremely important subject, J. H. M., Jr. 


Progressive Medicine. A Quarterly Digest of Adv^vnces, 
Discoveries and Ijiprovements in the Medical and Surgical 
Sciences. Edited by Hobart Amory Hare, M.D., Professor 
of Therapeutics, Materia Medica, and Diagnosis in the Jefferson 
Medical College; Physician to the Jefferson Medical College 
Hospital, Philadelphia, etc.; assisted by Leighton F. Apple- 
man, M.D., Instructor in Therapeutics, Jefferson Medical 
College, Philadelphia, etc. Vol. I. March, pp. 382; 15 illus- 
trations. Vol. H, June, pp. 445; 100 illustrations. Philadelphia 
and New York; Lea and Febiger, 1915. 

With the March number appears the first of the volumes of 
Progressive Medicine for this year. The contents of this volume 
embrace a wide range of subjects of unusual interest. The general 
surgical section consists of an article on the surgery of the head 
and neck by Charles H. Frazier, than whom there is no one better 
qualified to deal with these subjects of ever-increasing surgical 
importance, and one on the surgery of the thorax, a topic of great 
present-day interest, written in his usual scholarly manner by 
George P. Muller. The enormous amount of work constantly in 
progress on the infectious diseases is strikingly brought out by 
John Ruhrah in an admirable contribution of 145 pages, which 
embraces almost the entire range of the acute infections. In an 
article of about 25 pages, Floyd M. Crandall points out the 
important advances that have been made of late in pediatrics, 
particularly emphasizing diseases of the heart in children, acidosis 
in infancy, and recurrent sibilant bronchitis. In an exceedingly 
painstaking and thorough manner George B. Wood discusses 
recent contributions to rhinology and larynology. As is but proper, 
the accessory sinuses of the nose and the tonsillar tissues claim a 
large share of his attention. Truman Lawrence Saunders reviews 
the problems of otology with nice critical judgment, thereby fur- 
nishing a most instructive concluding article for this excellent 
yolume. 

The June issue of Progressive Medicine is always one of the most 
interesting and important volumes of the year. With the subject 
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of hernia discussed in all its varied phases William B. Coley; 
with the ever-increasing problems of the surgerj'- of the abdomen 
dwelt upon in all their many details by such a critic as John C. A. 
Gerster; and finally with an authority of such prominence as 
John G. tlark emphasizing the advances in gynecology that have 
occurred during the past year, it is small wonder that the first half 
of this volume offers the reader a wealth of surgical information 
that is indispensable. From the medical stand-point the volume 
is of no less interest, thanks to the usual able contribution by 
Alfred Stengel, who first reviews diseases of the blood, particularly 
leukemia and pernicious anemia, then takes up the absorbing- 
subject of diseases of the thyroid and other ductless glands, and 
concludes with a discussion of diabetes, gout, and scurvy. Edward 
Jackson’s concise but well-written review of ophthalmological 
advances is the concluding contribution to this really noteworthy 
volume. G. M. P. 


The Origin and Nature op the Emotions. By George 

W. Chile, M.D. Philadelphia and London: W. B. Saunders 

Company, 1915. 

The reviewer has found this well-printed book diflScult to review. 
The views therein presented are extremely speculative, and at times 
so arbitrarily verbal that the reviewer has not always felt certain 
that the author really means what he says. Dr. Crile lays stress 
upon certain histological appearances described as occurring in 
cells of the central nervous system under conditions of disease, 
fatigue and experimentation. In the interpretation of these find- 
ings he makes free use of the modern concepts of internal secretion 
of the several ductless organs, associating them in a schematic rela- 
tionship to the brain, liver, and muscular system. By means of these 
speculations, supported by experiments that often do not bear upon 
the actual question at all or permit of several interpretations, 
hypotheses are erected purporting to explain about everything 
in the domains of psychology, physiology, and pathology. - The 
histologic changes described in the cells of the central nervous 
system are not commonly regarded as possessing the unequivocal 
quality that is here ascribed to them. The reviewer has been ad- 
vised by competent neurohistologists that the methods, results and 
interpretations are, to say the least, still under discussion. 
Concerning the influences of the internal secretions of the ductless 
glands, the literature is today in a state of extreme confusion and 
contradiction, and upon the published data one could erect several 
incompatible systems and not be able to prove or disprove any of 
them. Dr. Crile generally avoids discussion of the conceptions of 
other workers in this field; he selects from the mass what suits his 
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hypothesis and leaves the rest without comment. In fact, naivety 
is one of the characteristics of the book, previous work of competent 
investigators being often entirety overlooked and statements of 
familiar biological fact uttered as though they were original pro- 
mulgations. Anyone who feels that this stricture is too severe is 
requested to make the following test; The chapter entitled "A 
Mechanist View of Psychology” is first to be read. After this are 
to be read the following, bearing in different ways upon the problem : 
Loeb, “Mechanistic Conception of Life” (tropisms are not dis- 
cussed by Dr. Crile); Mach, “The Analysis of Sensations;” Singer, 
“The Pulse of Life” {Journal of Philosophy, Psychology, and 
Scientific Methods, xi, 645); and Bertrand Russell, “Our Knowl- 
edge of the External World.” Following this the chapter on the 
“Mechanistic View of Psychology” is to be re-read. The result 
will be illuminating. Possibly it was with the work of Loeb (and 
other workers in comparative psychology), in mind that Dr. Crile 
expressed the hope that “ we dispossess ourselves of the shackles of 
psychology.” The extreme discursiveness of the presentation can- 
not fail to impress the critical reader unfavorably. If the opinions 
expressed in the mechanistic view of psychology are correct, the 
systematic psychologists of all schools are, for the largest part, in 
the wrong, including Spencer and Bergson, who owe so nduch to the 
theory of evolution. It is, of course, possible that this is true; 
but judged by the evidence presented in this book, it is highly im- 
probable. The familiar German expression, Wer Vieles bringt wird 
Jedem Etwas beingen, seems here to have been paraphrased to 
the effect that if one attempts to explain everything one is sure to 
explain something. 

The statement that “love is a phylogenetic conjugation without 
physical action” deserves literary immortality, and indicates that 
Freud has overlooked something. A futurist definition of humor is 
contained in the following ; “ A common example of the same nature 
is that encountered on the street when a pedestrian slips on a banana 
peel, and, just as he is about to tumble, recovers his equilibrium. 
The onlookers secure relief from the integration to run to his aid 
by laughing. On the other hand, should the same pedestrian fall 
and fracture his skull, the motor integration of the onlookers would 
be consumed by rendering physical assistance; hence there would 
be no laughter.” One wonders what would be the physiological 
situation of the onlooker who, in the event of the man not falling, 
finds nothing to laugh at? On page 131 the statement is made that 
the victim of a high-speed bullet feels no pain because his remote 
ancestors had not developed response to fast-moving stimuli. 
“There Avas no AA'capon in the prehistoric ages A\duch could moA'^e 
at the speed of a bullet from the modern rifle, therefore, AA'liile sIoav 
penetration of the tissues produces great pain and muscular response, 
there is no response to the swiftly moving bullet.” While this 
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realization is doubtless a source of great comfort to the unfortunate 
men now charging trenches in Europe, mingled with feelings of pity 
for their descendents who may not be thus insensible, one wonders 
why fear alone is invoked to explain the lack of pain in Livingstone 
while struggling with a lion; why might not this also have been 
due to the fact that his prehistoric ancestors had not struggled with 
lions? In each instance one of several possible variables has been 
arbitrarily selected, and this in the face of the fact that any form 
of mental preoecupation, or stress of excitement, may expell the 
sense of pain from consciousness. The psychology of color sensa- 
tion is disposed of in the following business-like fashion; “For 
example, each variation in speed of the light-producing waves 
of ether causes a specific reaction in the brain. For one speed 
of ether waves the reaction is the preception of the color blue; 
for another, yellow; for another, violet.’^ In what the reaction 
consists is apparently an immaterial detail. In discussing the 
relations of the outpour of emotions to “phylogenetic experience” 
(there are here and there in this chapter expressions that remind 
one of Gertrude Stein) is the following; "The emotions, then, 
are the preparations for phylogenetic activities. If the activities 
are consumed, the fuel — glycogen — and the activating secretions 
from the thyroid, the adrenals, the hypophysis are consumed. 
In the activation without action, these products must be elimi- 
nated as waste products, and so a heavy strain is put upon the 
organs of elimination.” Where has it been shown that the products 
of the ductless organs are eliminated after the fashion of urea, 
or that this elimination is a heavy strain? The problem of con- 
sciousness — ^unsolved from Socrates to Royce — is elucidated in the 
following statement; "We have shown that the effects upon the 
body mechanism of the action of the various ceptors is in rela- 
tion to the response made by the brain to the stimuli received.” 
"I¥liat is this power of response on the part of the brain but con- 
sciousness?” The most absolute mechanist can ask for nothing 
more positive than the following; "If our premises are sustained, 
then we can recognize in man no will, no ego, no possibility for spon- 
taneous action, for every action must be a response to the stimuli of 
contact or distant ceptors, or to their recall through associative 
memory.” A purely mechanistic conception, truly (a cross between 
evolution and internal secretion); but there will still remain con- 
siderable difference of opinion concerning the details of the vwdvs 
operandi. Contrasted with the phylogeny of Dr. Crile, the dens ex 
machina of the eighteenth century was a tyro. In another place 
Dr. Crile selects his company as follows; “Such is the stimulating 
force of tradition that many who have been educated under the 
tenets of traditional beliefs will oppose these hypotheses — even 
violently it may be. So they have opposed them ; so they opposed 
Darwin; so they have opposed all new and apparently revolution- 
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ary doctrines.” In view of the rather sliabby treatment accorded 
to the Darwinian theory of natural selection at the Darwin aniver- 
sary dinner a few years ago, the friends of Darvdn will feel glad 
that he has been rediscovered, though they may oljject to the 
crude and arbitrary manner in which the doctrine of evolution is 
applied to physiology and psychology. 

Dr. Crile’s views on fever are in .some points contrary to the data 
of the literature, in other respects hypothetical and unproved. 
“Fever invariably and chills, often, accompany tlie course of the 
infections.” This statement is .simply incorrect. “We must infer, 
therefore, that the fe^'er is an adaptatioii on the part of the host for 
dispatching the enemy,” is stated Avith reference to the Avork of Bass 
in the study of the malarial parasite. Bass, in his recent lectures on 
malaria in Philadelphia, did not interpret the feA’^er as a combatatiA’^e 
measure, but rather as the result of the liberation of metabolie 
products upon the part of the parasites. “ Bacteriology has taught 
us that both heat and cold are fatal to pathogenic infections.” 
Naturally a certain degree of heat is fatal. But there is no adequate 
warrant for the statement made that “ Bacteriologists have taught us 
that bacteria groAA' Ijest at the normal temperature of the body, hence 
fever must interfere A\4th bacterial groAAdh.” For a fcAV germs it 
has been shovoi that under the abnormal conditions of grcAAdh in 
the culture tube, groAAdh is more rapid at 37° than at 40°. But 
there is no demonstration that in the infected body, bacteria grow 
less well at 40° than at 37°. “In fcA'^er, then, aa^c haA^e diminished 
intake of energy (or may haA'^e) but an increased output of energy 
— revicAver; hence the available potential energy of the body is 
rapidly consumed.” In this book, as elscAAdiere, Dr. Crile confuses 
increase of bod}'^ temperature AAuth increase of heat production, 
apparently regarding the terms as synonymous, in the sense that 
increased heat production alAA^ays accompanies fcA^er. This con- 
venient, though erroneous, assumption has led Dr. Crile in his 
researches to replace the measurement of heat (by direct or indirect 
calorimetry) by the simple use of the clinical thermometer. No 
consideration is gNen to the point of aocav, uoav under inA'^estigation, 
that fever may accelerate the formation of antibodies, using the 
term in its general sense. One is surprised to read so much of the 
body reactions to infections AAuthout references to immunology. 

Unusual stress is laid upon considerations relating to acidity in 
the body, since “ one AA^ould expect, -prima facie, that the normal 
reaction AA’^ould be altered by kinetic aetDation.” A list of natural 
and experimental conditions are named in which it is asserted that 
the concentration of the hydrogen ions in the blood is increased 
beyond the range of normal variation. The experimental states 
described may nearly all be regarded as physiological dissolution. 
Indeed, Dr. Crile a.sks AA'hether we may not regard acidosis as the 
actual final cause of death. No figures are giA’en, no mctliods de- 
» 
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scribed, these being reserved for a future publication. The chapter 
devoted to this subject opens as follows; “Alkalis and bases com- 
pose the greater part of the food of man and animals, the blood in 
both man and animals under normal conditions being slightly 
alkaline or rather potentially alkaline; that is, although in circu- 
lating blood the concentration of the OH-ions — upon which the 
degree of alkalinity depends — is but little more than in distilled 
water, yet blood has the power of neutralizing a considerable amount 
of acid (Starling, Wells).” Henderson, who should have been 
quoted in this connection, would give an accurate and much more 
lucid definition, without the totally meaningless statement that 
“ alkalis and bases compose the greater part of the food of man and 
animals.” With all that is now known of the relations of phosphate 
and carbonate to the neutralization of acid, of the basic and acid 
capacities of the blood and tissues and the relations of the concentra- 
tion of the hydrogen ion to these factors as variables, only confusion 
is introduced by such a statement as “since at the point of death 
the blood is always acid, we may infer that some mechanism or 
mechanisms of the body were evolved for the purpose of changing 
bases into acids that thus energy might be liberated.” Dr. Crile even 
speaks of the minute alkalinity of adrenalin as being of therapeutic 
importance. A study of the data bearing upon acid production in the 
body indicates that there are three degrees or stages in acid produc- 
tion; in the first, the acid formed in the body is neutralized by avail- 
able labile cations and ammonia, with normal reaction of the blood; 
in the second, the body yields fixed cations, ammonia and sodium 
from the bicarbonate of the blood, with normal reaction maintained; 
in the third, the production of acid is in excess of maximum, chemi- 
cally available cations, and the hydrogen ion concentration of the 
blood is increased. These stages naturally merge; the first is of 
physiological occurrence; the second is common in disease; the 
third stage has been very rarely observed outside of the state of 
dissolution. Acid production in the body is, therefore, not a quali- 
tative but a quantitative process. Within the last ten years many 
estimations of the concentration of hydrogen ions in the blood 
have been carried out by measurement of the electromotive poten- 
tial. There are two as yet unsolved methodic problems connected 
with the technical procedure, and one is not yet in the position of 
drawing fine distinctions, since the results are not yet reproducible 
to within one or even two millivolts. The existing data, in figures, 
indicate that outside of the .state of dissolution, appreciable increase 
in the concentration of hydrogen ions in the blood and tissues is 
very rare. Many cases of diabetic and uremic coma, stated by Dr. 
Crile to present demonstrable acidity as their essential abnormality, 
have been determined to present values lying within normal ranges. 
Normal figures have been found also in exophthalmic goitre. In a 
few instances of terminal diabetic coma, just before death, in pro- 
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found narcosis, and in extreme stagnation of carbon dioxide, slight 
but demonstrable increase in concentration of hydrogen ions has 
been observed. Allowance may also be made for the occurrence, 
especially in young children, of sudden flooding of the body with 
acid, since the metabolism of the child seems to possess a power of 
neutralization more limited than in the adult, relatively and abso- 
lutely. But beyond this, the statements made by Dr. Crile of the 
widespread occurance of demonstrable acidity are not borne out by 
the measurements in the literature, measurements carried out by 
numerous workers trained in physicochemical research. In the 
discussion of diabetic acidosis no mention is made of the ketonic 
acids; diabetic acidosis is lumped with the others. Standing upon 
the hypothesis that acidosis is the cause of anesthesia both induced 
and natural in the state of coma of disease, he states that “ a reason 
is supplied for the use of intravenous infusions of sodium bicar- 
bonate to overcome the coma of diabetes and uremia.” The 
numerous physicians who, following the advice of the Naunyn 
school, have used alkali in the treatment of diabetic coma on the 
assumption that the ketonic acids formed in this disease were 
being combined v4th cation and the body spared its cations, will 
now feel grateful that a reason for this procedure has finally been 
discovered. Why alkali should be necessary at all, however, still 
remains imclear, for we are informed that “ water, like air, neutral- 
izes acids.” That uremic and diabetic coma should thus be classed 
together, with our present knowledge of the relation of ketonic 
acids to diabetic coma and our complete ignorance of the chemical 
cause of uremic coma, is little less than amazing. Extreme varia- 
tions of behavior seem to be exhibited by acidosis vathin the con- 
fines of the relatively small state of Ohio. In Cleveland, acidosis 
causes anesthesia; in Cincinnati, acidosis causes edema. And 
under the circumstances, one would naturally expect in this book 
some reference to the work of Fischer. 

In every chapter of the book the boundless enthusiasm and 
engaging personality of the author are in evidence. The reader 
must be critical, because the author is vmcritical. The attempt to 
expound physiology and psychology phylogenetically is not new. 
This particular method of attempting the demonstration is individ- 
ual to the author. The reviewer does not presume to suggest that 
demonstration may not in future be effected; he is certain that it 
is not accomplished by the data and hj^Dotheses presented in this 
book. The words of Russell, applied (rmjustly in the opinion of the 
reviewer) to evolutionism as a total movement, apply to Dr. Crile's 
evolutionism of the emotions; “Evolutionism is rather to be 
regarded as a hasty generalization from certain rather special facts, 
accompanied by dogmatic rejection of all attempts at analysis, and 
inspired by interests which are practical rather than theoretical.” 

A. E. T. 
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Leukocytosis in Dementia Precox. — ^Zimmerman {Ztschr. f. d. ges. 
Neur. u. Psych., 1914, xxii, No. 3) made examinations on 50 cases of 
dementia precox in various stages of the disease. In 96 counts there was 
leukopenia 41 times and an increase in the white cells 46 times. Normal 
values were seen in only 9 or 10 per cent. Quantitatively the findings 
point to an increase in the mononuclear elements generally at the 
expense of the neutrophilic cells. The eosinophiles may reach 10 per 
cent, or over and the large mononuclears 11 to 15 per cent. Monocu- 
clear elements are frequently 30 to 40 per cent., and even reached 60 
per cent. In one instance the formula was: small mononuclears, 71 
per cent. ; large mononuclears, 5 per cent. ; polymorphonuclears, 22 per 
cent. With a relative leukocytosis there is always a lymphocjTosis. 
This was absent in only one instance. Generally the increase in small 
lymphocytes is not very much over the normal, but may be marked. 
In two-tliirds of the cases there was pronounced eosinopliilia and occa- 
sionally a moderate basophilia. In any case the Ijunphocytes, large 
mononuclears, and eosinophiles show little variation, while the total 
white count may vary a great deal. These findings are of no prognostic 
value. Eosinopliilia was most mai’ked in cases showing outspoken 
dementia. 


Newer Protein Reactions in Spinal Fluid: Their Value and Relation 
to Antibody Content. — ^Kafka and Rautenberg {Zisclir. f. d. gcs. Neur. 
u. Psych., 1914, xxii, 4-5), using sufficiently high serum titre, found in 
spinal fluid of general paretics hemolytic amboceptor for sheep ’.s red 
cells in dilutions of to j.j, independent of the globulin reaction, 
total proteins, and cell increase. These are only found in cases of cerebral 
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lues when there are meningitic symptoms as shown by cell increase, 
increase in total proteins, globulin fraction, complement content, and 
coagulability. As in acute meningitis the amboceptor goes away 
as the inflammatory process subsides. There exists no marked paral- 
lelism between protein and hemolysin reactions. Kafka and Rauten- 
berg represent these by a numeral in Avhich the numerator indicates 
the antibod.y "i^alue, the denominator the strength of Phase I or the total 
proteids. In general paresis the number is greater than 1. In fluids 
from cases of general paresis a clouding occurs even at 30 per cent, 
saturation with ammonium sulphate, and in cases of acute meningitis 
a similar I’csult occurs with 28 per cent. This protein fraction bears 
some relation to the amboceptor content. Quantitative proteins were 
determined with Nissl’s method. Kafka and Rautenberg consider that 
Phase 1 ofl’ers the best guide to the influence of treatment. 


The Action of Various Lipoids Isolated from the Endocrine Glands. 
— ISCOVESCO {Comp. raid, dc 1. Soc. d. Bio}., 1913-14, Ixxv and Ixxvi). 
Ovanes: The lipoid found in ovarian tissue is the same in all animals 
and possesses the property of stimulating the ovaries and especially 
the uterus, and calling forth their hypertrophy. This lipoid, moreover, 
stimulates the thyroid, and has some regulating influence and hastening 
actions upon the growth of young individuals. Testes: Dogs were 
injected every other day in the cervical region with a lipoid made from 
testes. Such injections excite the testes very markedly, probably 
through centres in the spinal cord; the thyi’oid and kidneys are weakly 
stimulated. It stimulates growth in young animals wliilc grown ones 
increase considerably in weight. Similar results are seen in man when 
given 2 c.c. of the lipoid subcutaneously every day. Adrenal Cortex: 
Lipoids from the cortex stimulate the medulla of the gland markedly, 
the liver and kidneys very little. It has a strong irritating action upon 
the skin; in man it causes tachycardia and hyperhidrosis; daily injec- 
tions of small amounts increase the general condition. Adrenal Medulla: 
This lipoid shows properties very different from those of the corte.\'. 
It is a mild stimulant to the adrenal and heart. Daily injections in 
man cause bradycardia and increased blood pressure. It makes the 
individual feel remarkably well and ready for work. From these obser- 
vations Iscovesco thinks that in Addison’s disease the asthenia, cardiac 
and vascular symptoms are due to medullary changes and the pigmen- 
tation results from primary or secondary changes in the cortex. 

Biological Studies on Eosinophilia. — ^Tliis report of Weinberg and 
Segtjin {Ann. de I’ Inst. Pasteur, 1914, xxiii, 470) deals with the produc- 
tion of local eosinophilia by means of eosinophilotactic substances, 
given to untreated and immunized animals, as well as the relationship 
between local and blood eosinophilia and anaphylaxis. “ Local eosino- 
philia” was studied in the lids of horses after a few drops of the body 
fluid of Ascaris megaloccphala had been instilled into the eye. Follow- 
ing this, resection of the lids occurred at intervals of from a quarter 
of an hour to ninety-six hours, and this material was studied histo- 
logically. Eosinophiles are found out in the connective tissues of the 
conjunctival as soon as a half an hour after the instillation and at this 
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time the capillaries are filled with polynuclear cells of all kinds. The 
chemotaxis for the eosinophiles disappears rapidly. The degree of the 
local eosinophilia is due not merely to the reagent employed, but depends 
as well upon the eosinophilic content of the animals’ blood. Thus, if 
the latter is low, the local reaction consists solely of an outpouring of 
neutrophilic leukocytes. There are no substances as yet known which 
are purely chemotatic for eosinophiles. Similar changes were observed 
in guinea-pigs injected subcutaneously or intraperitoneally with the 
fluid from hydatid cysts, or the watery extract of sclerostoma. Of 150 
pigs only 7 failed to show eosinophilia following intraperitoneal injec- 
tion. Guinea-pigs given two or more injections show an increased chem- 
otaxis as a result of this immunization, and numerous eosinophiles can 
be found in the peritoneal exudate of such animals, tending, to show that 
there is developed a genuine specific reaction to the substance injected, 
since these animals react, as do normal ones, to the injection of chemo- 
tatic substances other than those used for immunization. It can be 
shown clearly that local eosinophilia occurs at the expense of the eosino- 
philic content of the circulating blood; the decrease in the blood is most 
pronounced in immune animals. Pulmonary eosinophilia, which is 
regarded by some as a characteristic injury in anaphylaxis, occurs 
normally in most guinea-pigs with well developed blood eosinophilia. 
The rise that occurs in sensitized animals is not the result of anaphyl- 
axis, but is due to the direct action of the antigen upon the blood- 
forming centres, which have been sensitized by the primary injection. 

Paroxysmal Tachycardia. — Duhot and Boez {Province vied., 1914, 
xxvii, 260) deal with the history, illness, and autopsy findings in two 
cases of paroxysmal tachycardia. One came under treatment by reason 
of numerous short attacks, the other by reason of anginal seizures. A 
full discussion of the condition is given as well as the theories of its 
causation. The original view that it is a purely nervous phenomenon 
is now replaced Ijy the conception of the disease as being a purely 
cardiac one. The patients characteristically complain of something 
being out of order in the breast, and this occurs in association with a 
pulse rate of about 200, an embryonic rhythm, and a fall in blood-press- 
ure. During the seizures one may observe oliguria, albuminuria, and 
even glycosuria. There are usually present pallor, hyperhidrosis, vomit- 
ing, and anisocoria. Very often marked dilatation of the heart occurs 
during the attack, which may last a few minutes or persist over a week. 
Suddenly the heart returns to its normal rate, though frequently there 
are extrasystoles for a while. Once in a while the attack may set in 
and end in a slow manner. The frequency of the attacks is extremely 
variable. Duhot and Boez describe three forms: (1) the abortive; (2) 
a type characterized by long periods of remission; and (3) a progressive 
tj'pe. They consider the prognosis bad in the last two forms. Of etio- 
logical moment are diseases of the heart, heredity and a neuropathic 
constitution, while the exciting factors of the attacks are many, such 
as psychic traumata, dreams, overexertion, digesti^•e upsets, the onset 
of puberty, menopause, etc. Infections play a role, and especially 
rheumatic fever. The nervous system has been held accountable, 
first by a paralysis of the vagus, then by some process involving the 
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cardiac centre and finally by assuming an undue stimulation of the 
accelerator nerves. Electrocardiograms show that the excitation, does 
not arise in the node of Keith and Flack, but from an intermediate 
point in the auriculoventricular system; hence the disorder is a func- 
tional one of the primitive bundle, section or compression of which causes 
the Adam-Stokes syndrome. Treatment is directed toward stimulating 
the vagal fibers, by compression or electrical stimulation, bodily and 
mental rest, bromides, morphine, and the digitalis bodies. All forms 
may be useless. 


A Modification of Typhoid Vaccine. — ^K. Kisskalt (Deubch. med, 
Wchnschr., 1915, xli, 393) points out the fact that the lower the tem- 
perature at which typhoid bacilli are killed, the greater is their anti- 
genic power. In preparing typhoid vaccine, the bacilli after being 
killed are usually preserved in 0.5 per cent, carbolic acid solution. It 
occurred to the author to omit the application of heat altogether and 
to kill the bacilli by the addition of 0.5 per cent, carbolic acid. He 
found that one strain of typhoid bacilli was killed within twenty-four 
hours by the acid; six strains were killed in forty-eight hours; three 
strains in thirty-six hours. A suspension of cholera bacilli was destroyed 
in twenty four hours. By placing the suspension of bacilli in the 
incubator at 37° C., death of the bacilli occurred within one day. 
Under these conditions, 0.25 per cent, carbolie acid kills the cultures 
relatively quickly. Since some cocci are not killed, and may even grow 
in 0.5 per cent, carbolic acid, careful technic is absolutely essential. 
Subcultures, of course, are made to determine that no organisms are 
liVing before employing the vaccine. By means of vaccine procured 
in tliis way, the author believes it may be possible to secure efficient 
results with smaller doses of vaccine. He purposes to investigate this 
question as soon as material is available. 


On the Treatment of Leishmaniosis. — G. ni Cristina and G. 
Caronia (fieufsch. med, Wchnschr., 1915, xli, 396) say that the mor- 
tality of infantile leishmaniosis is very high, recoveries amounting to 
only seven to fourteen per cent., and these are apparently spontaneous 
and not dependent upon treatment. The authors, therefore, decided 
to try tartartus stibiatus intravenously, which Vianna had found so 
useful in the tropical venereal ulcer and the skin ulcer of Brazil, each 
due to Leishmania. Their method of treatment is as follows: Every 
second day an intravenous injection of a 1 per cent, aqueous solution 
of tartartus stibiatus is given, the minimum dose being 2 eg. increasing 
to a maximum dose of 10 eg. The authors have treated ten cases. 
Two of these were in the last stages of the disease and died. Of the 
remaining 8 cases, 5 are cured, 2 are improving under treatment, and 
1 died of an acute nephritis which developed after an initial improve- 
ment in the patient’s condition. It was impossible to determine whether 
the nephritis was the result of antimony poisoning. The total dosage 
given the cured cases varied between 25 and 84 eg. The general 
condition of the patient improves quite rapidly after beginning the 
treatment, and there is also early improvement in the condition of the 
blood. The number of parasites found in the spleen steadily diminishes, 
and, finally, they disappear entirely. 
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Empyema of the Thorax. — ^Wilensky {Surg., Gynec., and Obst., 1915, 
XX, 50) presents a critical study of 299 cases of acute empyema of the 
thorax treated at the Mount Sinai Hospital, New York, in the last 
ten years. More than one-third of the cases occurred in the first 
two years of life. In the first year, 48 per cent, of the cases were lost; 
in the second year 31 per cent.; and in the third year 41 per cent. 
For the rest the average mortality was about 18 per cent. The young- 
est patient was five weeks old and the oldest sixty-four years, and 
both recovered. Sixty-six per cent, of the cases followed lobar or 
bronchopneumonia. In 33 per cent, the empyema occurred as a 
primary disease. In 2 to 3 per cent, of all the cases, the empyema 
appeared as a secondary focus to some inflammatory lesion in a distant 
part of the body. It occurred in the bacteremias, usually of the staphy- 
lococcus or streptococcus groups; also after infections of the pharynx 
and tonsils; after appendicitis, either with or without abscess for- 
mation; or after purulent inflammations of the uterus and adnexa 
occurring in the puerperium or independent of it; after a hemorrhoid 
operation; and after an infected vaccination ulcer. About 2 per cent, 
of the patients had both pleurae involved and many of these died. 
Wilensky says that whatever the cause of the empyema, the pleural 
cavity is entirely involved in the majority of cases. No adhesions 
may be present and the pus may circulate over all the lung surfaces 
between visceral and parietal pleura. The cases studied are from the 
records of the hospital and it is not stated that this view is based upon 
personal observations or upon other authority. According to this con- 
ception the dulness in the usual empyema should move as freely as in 
ascites, which is not in agreement witlr common experience; and the 
simultaneous opening on both sides of a double large empyema should 
be followed by a rapid total double pneumotliorax, which is not in 
accord with Hellin’s extensive statistical study and more recent litera- 
ture. Aseptic purulent exudates are uncommon. A certain number 
of cases were caused by anerobic bacteria. Murphy’s formalin injec- 
. tion method of treatment was tried in 7 cases. Two of these died and 
3 are reported as not improved. The largest nmnber of the cases stayed 
in the hospital only from three to four weeks. It was not stated, how- 
ever, that the sinuses were closed when the patients left the hospital. 
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The average mortality for the series was 28 per cent., varying from 50 
per cent, in infants to IS per cent, in adults. The least unfavorable 
period is between three and ten years of age. Twenty per cent, of 
the patients die as the result of the primary illness, or of a recurrence 
of it, or of some other complication or intercurrent disease. Only S 
per cent, die because of the empyema, and half of these die in the 
first forty-eight hours. Twenty-three per cent, of the patients that 
recovered had more or less trouble with the healing of their wounds — 
1 out of every 4. 


The Use of Silver Foil in Surgery. — ^L exer (Zeniralbl. f. Chir., 1915, 
xlii, 217) found silver foil very advantageous, especially, in wounds of 
the face and in skin transplantations. On the first change of the dress- 
ings, a week after operation, or when the sutures have been left three 
weeks or more under a cast, they are dry and show no surrounding 
inflammation, even in regions rich in perspiration. It was s)iown by 
bacteriological examinations that the sutures and surrounding parts 
remained sterile when, covered by the silver foil. Eczema and macera- 
tion of the skin did not occur when the woimd secretions were abundant 
and kept the dressings moist after delay in changing them. A striking 
feature is the flne smooth scar which is dependent upon the absence 
of infection. If the silver foil is washed away with benzin and the 
scar examined by a magnifying glass, three or four days afterward, the 
new epidermis is seen covering this scar smoothly from one edge of the 
wound to the other. This gives the sutured wound a better hold so 
that one may use very fine sutures. This is of special advantage in 
plastic operations on the face. The sutures may be removed after 
five days and the wound covered by more silver foil as long as a dress- 
ing seems necessary. Because of this rapid covering of the wound by 
the skin. Lexer employed the silver foil in skin transplantations and 
thinks there is no better method. Here, also, he employs only one 
layer of the silver, instead of four layers as by Halstead who introduced 
this method in 1894, and covers the silver with smooth sterile gauze. 
On the removal of the dressing at the end of a week the grafts are found 
healed. In some spots the epidermis is raised by blood or pus, as when 
granulations have been removed, but these spots are quickly covered 
by epidermis after the lifted parts are removed and the underlying 
granulations have been covered by silver foil. Lexer applied tlie 
method to granulating wounds and found that good smooth granula- 
tions developed and excess was prevented by the silver. Unhealthy 
granulations with much secretions were cleansed rather rapidly by 
the silver. 


Treatment of Gunshot Wounds of the Abdomen by Compressing 
Bandages. — Kelling {Zentralbl. ./. Chir., 1915, xlii, 241) after 
calling attention to the high mortality of these eases and tire asso- 
ciated conditions affecting the mortality, says that the first efforts 
of the surgeon should be directed toward localizing as much as possible 
the results of the injury to the gastro-intestinal tract. The patients 
should lie quiet and should be carried to the place for treatment. 
Scheibe reported that those who lay two or three days on the battle 
field, showed favorable results. Those wounded below the umbilicus 
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should have the upper part of the trunk raised, while those wounded 
in the epigastrium should have the pelvis raised. Those with gunshot 
wounds in the right or left flank should lie on the side injured, because 
gravity is of the first importance in localizing the escaped gastro-intes- 
tinal contents. Kelling urges the use of a compressing bandage of the 
abdomen. It will be most effective in those cases in which tlie wound 
is about in tire middle of the abdomen. It will be somewhat less 
effective in wounds of the epigastric or hypochondriac regions because 
it can only indirectly compress the space under the ribs above, by con- 
tracting the volume of the abdominal cavity. The pressure does not 
operate to force out the intestinal contents into the surrounding peri- 
toneal cavity, but does quite the reverse. It allows no space into 
which escaping contents can And its way. Hemorrhage from wounded 
parenchymatous organs is affected in a similar manner. It is espe- 
cially important, during transportation, to prevent or diminish changes 
in the position of the viscera which favor greater escape of intestinal 
contents, by the use of the compressing bandage. The method of 
treatment was tested, experimentally, in six large rabbits. The same 
wound was made on each of two rabbits, the compression bandage 
being employed in one and not in the other. In one of the first two 
rabbits, through a small epigastric incision, a 1.5 cm. opening in the 
anterior wall of the stomach was made. Fluid contents were allowed 
to escape, when the stomach was replaced, the wound in the abdom- 
inal wall closed and the compression bandage applied. The rabbit was 
killed by chloroform two days later and the section showed the whole 
abdominal cavity free of peritonitis. The incision ring in the stomach 
was adherent to the liver and omentum. The second animal, on which 
exactly the same operation was done, was killed after sixteen hours. 
General .peritonitis with the intestines diffusely red and much fluid 
in the peritoneal cavity were found. The incision wound in the stomach 
was in no way adherent. The results in the other four rabbits were 
very similar. The employment of the compression bandage is most 
effective when applied immediately after the wound is received. 


Ileus Duplex. — Handlet {Lancet, May 1, 1915, p. 900) presents 
a study of his observations of the pathology of this condition in the 
living. Ileus duplex is a condition in which, as the result of a pelvic 
peritonitis, there is obstruction of the intestine at two points: (o) 
in the ileum, at a point about 3 feet above the ileocecal valve, and 
(6) in the sigmoid colon at the junction of its iliac and pelvic portions. 
These are the points at which the ileum and colon respectively cross 
the brim of tlie true pelvis to enter the pelvic cavity. The segments of 
intestine paralyzed are two in number: (1) the portion of ileum con- 
tained in the pelvis, that is to say, about the lower 3 feet, excluding 
the last 2 inches; and (2) the portion of the large bowel contained in 
the true pelvis, i. e., the lowest portion of the pelvic colon and the 
upper portion of tiie rectum. Three main reasons are given for its 
importance: (1) because the condition, though curable by appropriate 
treatment in the early stage, often passes unrecognized under the 
pseudonym of general peritonitis; (2) because the duplex nature of 
the obstruction has not hitherto been appreciated; and (3) because, 
as might be expected, defects in the pathological conception of the 
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condition have been reflected in imperfect treatment. And in this 
condition delayed or defective treatment means certain death. Handley 
has met witli the condition fourteen times in some hundreds of 
abd.ominal cases of all kinds. The results show that forms of treat- 
ment which take into account only the small intestine element in the 
obstruction give a high mortality. Four out of si.v cases of simple ileo- 
cecostomy died. The two patients who recovered indicate that the large 
intestine obstruction besides being later in onset, may not always 
become complete. On the other hand he has^no death to record among 
the three patients treated by ileocolostomy combined with cecostomy. 
This is the ideal treatment. It appears to matter little whether the 
anastomosis is made between the ileum and cecum or the ileum and 
sigmoid, provided in either case that a safety valve to the e.vterior 
is supplied by tying a catheter in the large intestine. The anastomosis 
with the cecum is safer because further removed from the inflamed 
area. Handley is prepared to admit that a cecostomy is superfluous 
in a minority of cases but it cannot be safe to do without it. He con- 
cludes that peritonitis of the serous surfaee of the intestine, when it 
reaches a certain degree, is accompanied by complete paralysis of the 
involved segment of the intestine. General peritonitis means general 
paralysis of the intestine, and is accordinglj'^ not amenable to surgical 
treatment. But if the peritonitis is partial, though unlimited by any 
adhesion barrier, certain segments only of the intestine are paralyzed. 
If the paralyzed segments can be thrown out of circuit by surgical 
measures recovery is in such cases possible and even likely. 


The Covering of Large Defects in the Skull by Means of Celluloid 
Plates. — ^Funke {Zeniralhl.f. Chir., 1915, xlii, 257) says that in all small 
defects of the skull the autoplastic is to be preferred above all other 
methods. It has certain disadvantages, however. For large defects 
it is almost impossible to form a single large bone shell to 'answer the 
purpose. Usually, it must be broken into several pieces which even 
when the dura is intact ean give rise to troublesome deformity. Hetero- 
plastic methods are best in such cases. Funke has employed celluloid 
plates in preference to metal plates, cork, hard rubber or horn plates. 
With careful asepsis and thorough hemostasis, the celluloid plates heal 
in without trouble in most cases and may remain many years, seven 
years (Hinterstoisser), eight years (Francke). Funke had one case, how- 
ever, which showed that the celluloid plate underwent changes and did 
not maintain a firm position. The patient sustained a comminuted 
fracture of the parietal bone which required the removal of several 
fragments. Some weeks later when the patient had recovered suffi- 
ciently, Funke closed the defect in the skull with a celluloid plate 
12 cm. long and 7 cm. wide. Later still a secondary operation was 
necessary to cover a portion of the plate exposed in consequence of 
tension on some of the sutures. Afterw^ard it remained covered and 
gave no trouble for about ten years, when a small sinus developed 
apparently without cause, and discharged bloody serum. The sinus 
failed to close from conservative treatment and four months later a 
second sinus appeared. A few weeks after this an operation was done 
to remove the plate, which was found broken in several places. These 
overlapped each other accounting for a faulty closure of the original 
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defect in the skull. The consistency of the plate was now much changed. 
The pieces were thinner than the original plate, the smoothness of its 
surface had disappeared, the pieces were soft, had lost their elasticity, 
and could be rubbed away between the fingers. After thorough removal 
of the granulation tissue with a sharp curette, the wound was com- 
pletely closed by sutures. The celluloid plate was originally 2 mm. 
thick, and it appears that about a year before the sinus developed, 
the plate had been fractured. At that time the patient was struck by 
a foot ball in the region of the plate, after which he experienced an 
unpleasant sensation until without further cause the sinus appeared. 
Six weeks after the removal of the celluloid plate, a gold plate, 15 
cm. long and 9 cm. wide, was introduced and healed in without trouble. 
Celluloid offered a most useful material because of its firmness, and the 
ease with which it could be sterilized and modelled. We should strive 
to find another as useful material without its disadvantages. Funke 
thinks it may be found in juvelit produced by Fritz Poliak, of Vienna. 
It is made from phenol and formaldehyde. 
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The Intradural Administration of Mercurialized Serum in the Treat- 
ment of Cerebrospinal Syphilis. — Byrnes (Jour. Amer. Med. Assoc., 
1914, Ixiii, 2182) reports 32 cases of syphilis of the nervous system who 
have been treated by the intradural administration of mercurialized 
serum. Of tire 32 cases, there were 13 of tabes dorsalis, 2 of taboparesis, 
3 of cerebrospinal meningomyelitis, and 14 of general paresis. In 
general the cases of tabes and meningomyelitis have shown the most 
marked improvement although, in a few instances, general paresis 
has been distinctly benefited. The improvement in clinical symp- 
toms has been similar to that observed in the Swift-Ellis method. 
In most of the cases of locomotor ataxia relief of the pains has 
been decided, the gait has improved, and gastric symptoms have been 
distinctly alleviated. The reaction following the administration of 
mercurialized serum is usually mild according to Byrnes. There is 
some pain in the legs for six or twelve hours, slight nausea, rarely 
vomiting, and a moderate rise of temperature. All of these symptoms 
generally subside within thirty-six hours. Byrnes has not observed 
the sphincter disturbances sometimes seen after the use of salvarsan- 
ized serum nor has there been any evidenee of renal disturbance or 
other untoward symptoms. The technique for the preparation and 
administration of the serum is similar to that employed in the Swift- 
Ellis method, except that no drug is administered before withdrawing 
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the blood. Sufficient blood is withdrawn from the patient to yield 
fi’om 12 to 30 c.c. of serum. After the blood has coagulated the serum 
is pipetted off and if necessary centrifuged for twenty minutes. If 
diluted serum is to be used, to 12 c.c. of the clear serum is added 1 c.c. 
of a solution of mercuric chlorid in freshly distilled water so made that 
each cubic centimeter contains one-fiftieth grain of mercuric chlorid. 
A sufficient amount of normal salt solution is added to the serum tlms 
prepared to make a total volume of 30 c.c. If the concentrated serum 
is to be used the same quantity of mercuric chlorid is added to 30 c.c. 
of serum but there is no special reason for employing this concentrated 
preparation. Byrnes does not believe that mercurialized serum alone 
is the only treatment that is necessary in syphilis of the central nervous 
system, he is of the opinion that it is equally, if not more, efficacious 
than salvarsanized serum in the local treatment of these diseases. 
The immediate reactions following its administration are, in general, 
not so severe as those after the use of salvarsanized serum, and the 
cell count in the spinal fluid appears to be more quickly reduced. Since 
preliminary medication is not required, the blood may be obtained at 
any time; and because of the greater stability of the mercurialized 
serum it may l)e prepared at leisure ami kept in sealed flasks until it 
is convenient to administer it. In certain cases of cerebrospinal syphilis, 
in which the serum Wassermann is negative but in which there are all 
the indication for intraspinal treatment, Byrnes thinks it unnecessary 
to subject tire patient to the discomforts of an intravenous administra- 
tion of salvarsan merely for the purpose of securing a preparation for 
intradural injection. This objection does not arise in the use of mer- 
curialized serum. It is true that in many cases both the blood and 
spinal fluid show evidences of infection, and in such instances the intra- 
venous dose of salvarsan cannot justly be withheld so that he has 
frequently given the combined salvarsanized and mercurialized serum 
intraspinally. Owing to the greater stability of the mercurialized 
serum Byrnes hopes that a metliod may be devised b}'^ which a perma- 
nent preparation can be dispensed in sealed ampoules and thus simplify 
the Avhole technique of intraspinal therapy. While it may be unwise 
to entertain the idea of using a foreign serum, it is not unlilcely that 
human serum may be obtained in sufficient quantities for this purpose. 


The Treatment o£ Tetanus. — Hociulvus, Kreuter, Rothfuchs, 
Alexander, Kuhn, and Muller {Miinchen. vied. IVnscJir., 1914, Ixi, 
2253-2260) write concerning • their experiences in treating tetanus 
among the wounded. There is a great difl’erenee in opinion regarding 
the efficacy of various methods of treatment. Some report great 
benefit from magnesium sulphate while others have had no success at 
all with this method. Kreuter advocates the intraA'cnous and intra- 
spinal use of large doses of serum. Rothfuchs claims to haA^e seen 
marked benefit from sah^arsan in four cases. Alexander states that S 
of his patients, given 10 grams of chloral in a single dose each day, have 
all recovered Avhile 2 died Avho received only 5 grams of chloral. Tins 
group of patients also received serum besides the symptomatic chloral 
treatment. Kiilin and Muller advocate the use of luminal instead of 
chloral and other sedatives to control the convulsions. They speak 
especially of the sodium salt, wliich because of its solubility of water 
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can be used by subcutaneous injection. They believe it is superior 
to chloral in that it is less depressing to the heart. Muller has found 
hot baths to be serviceable in controlling the spasms. He has also 
made use of tracheotomy in some cases, and speaks of the great relief 
that may be obtained by this procedure. 

Pneumothorax for Hemoptysis. — ^Von Adelung {Boston Med. and 
Surg. Jour., 1914, clxxi, 200) says that the value of induced pneumo- 
thorax to control bleeding from the lungs is not sufficiently appreciated. 
The medical treatment involves considerable loss of time and subjects 
the patient to the unpleasant and often harmful by-effects of the drugs 
used. This is especiallj'^ true of opium, the most ^^aluable of the drugs 
used for hemoptysis. Pneumothorax, on the other hanrl, acts promptly 
and obviates the disadvantages of drugs. The change of pressure from 
negative to positive leads to the cessation of hemorrhage. By intro- 
ducing a little more gas every few days the positive pressure may be 
maintained so that hemorrhage cannot recur. And meanwhile, unless 
otherwise contra-indicated, the patient may be allowed to go about 
instead of being confined to bed. For the purpose of inflation the 
author uses a portable apparatus modeled after Murphy’s original 
apparatus. More recently Murphy has suggested a simple procedure 
for emergency cases which consists in introducing a hypodermic 
needle into the pleural space and allowing atmospheric air to be sucked 
in until the patient feels distress. The needle is dulled by rubbing 
it on a stone; a puncture of the skin is made with any sharp instrument. 
The boiled hypodermic needle is then inserted into the pleural sac, 
with its outer end covered by sterile absorbent cotton, which filters 
the air that passes in. 


The Intraspinal Treatment of Syphilis of the Central Nervous 
System with Salvarsanized Serum of Standard Strength. — Ogilvie 
{Jour. Amer. Med. A.ssog., 1914, Ixiii, 1936) being convinced of the 
value of the Swift-Ellis method, from observation of results in some 
200 treatments, but believing that as in the employment of all other 
anti-syphilitic medication, the maximum-efficiency would more readily 
be attained if it was possible to increase or decrease the strength of 
the curative agent, undertook to prepare, in vitro, a serum of known 
salvarsan content that could be safely administered intraspinally. 
Ogiloie gives the details of his method of preparing the serum for 
injection in the article. Essentially the method consists in the addition 
of a salvarsan solution, prepared as for intravenous injection, to fresh 
blood serum. To 15 c.c. of the serum the desired amount of salvarsan 
is added, an important point being that the temperature of the salvarsan 
solution and the serum should be the same when the two are mixed. 
The serum is gently agitated to thorouglily mix the two and is placed 
in a thermostat at 37° C. for forty-live minutes. From this it is placed 
in a thermostat at 56° C. for thirty minutes and is then ready to be 
administered intraspinally. This serum should be given as soon as 
possible after preparation and under no conditions should be used 
when more than tliree hours old. For repeated use Ogilvie has found 
that from 0.25 mg. to 0.5 mg. of salvarsan added to 15 c.c. of serum 
is the safest and most effectual dose to employ. He reports a series of 
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cases in which a total of 75 treatments were given. In 50 per cent, of 
the treatments there was no reaction of any kind Ijeyond a slight 
temporary weakness. The remaining 50 per cent, had more or less 
severe reactions following the treatment, more marked in tabetics in 
whom lightning pains had been a prominent symptom. The author 
reports in detail a few of the cases treated on this plan. From a study 
of these cases it will be seen that the laboratory evidences of active 
syphilis, as shown by the Wassermann reaction in the blood, and the 
cell-count, globulin content and the Wassermann reaction in Ae spinal 
fluid, were reduced in every instance to a greater or less degree, and tliat, 
in the majority, there was a concomitant clinical improvement. As 
to the permanency of these changes Ogiloie holds a conservative view, 
since it is yet far too early to draw any definite conclusions. It seems 
reasonable to believe, however, that those cases that have responded 
favorably, both clinically and biologically, can be controlled with proper 
supervision and sufficient treatment. Ogiloie says that this metliod of 
treatment demonstrates the practicability of giving salvarsan in small 
doses intraspinally without jeopardy to the patient. He emphasizes 
the importance of keeping the dosage within 1 mg. The relatively small 
amounts of arsenic found in serum salvarsanized in vivo (according 
to the method of Swift and Ellis) suggests that its spirocheticidal 
properties are not wholly dependent on the salvarsan content, but 
probably also on the formation of some substances in the blood-serum, 
with the nature of which we are as yet unfamiliar. It was, therefore, 
in an effort to preserve, so far as possible, the principles of the Swift- 
Ellis method, that the plan of first incubating the serum at body- 
temperature for forty-five minutes was evolved. 

Splenectomy in the Treatment of Pernicious Anemia. — Jagic (Wien, 
klin. Wnschr., 1914, xxvii, 1366) reports very good results in three cases 
of pernicious anemia where the spleen was removed for therapeutic 
effect. The general condition of these patients improved at once. The 
improvement obtained may be described as a symptomatic one as the 
blood still shows all of the characteristics of pernicious anemia. How- 
ever, the patients feel well and strong and have gained respectively 
17, 24 and 26 pounds in periods of time varying from seven to eleven 
months. In one of the cases reported there was a recurrence of 
symptoms after a period of improvement following the splenectomy. 
Under arsenic this patient again improved to a greater extent than 
before the recurrence. The author believes that tlie spleen has a marked 
influence on the course of pernicious anemia although abnormalities 
of the spleen do not have a direct causal relation to the disease. 

The Effect of Theobromin Sodium Salicylate in Acute Experimental 
Nephritis. — Christian (Arch. Ini. Med., 1914, xiv, 827) says that so 
far as renal function may be judged from phenolsulphohephtlialein 
excretion in acute experimental nephritis produced by uranium in tlie 
rabbit, there is no evidence that theobromin sodium salicylate exerts 
any constant benefleial action. In the severer forms there is almost 
no evidence of benefleial action; in the very mild forms there is occa- 
sionallj’^ evidence of beneficial action but this is too inconstant to justify 
the conclusion that theobromin sodium salicylate really improves renal 
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function even in the very mild foi’ms of acute neplu’itis. Tlie results 
obtained in the rabbit are in accord with the common clinical teaching 
that diuretics are not indicated in acute nephritis in man; but they 
are no proof of the correctness of this teaching, for results obtained 
in rabbits cannot be directly read in terms of man. However, they 
would seem to lend some further support to the view based on clinical 
observation that diuretics are not indicated in acute nephritis. 


OBSTETRICS 
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PROFESSOR OF OBSTETRICS IN THE JEFFERSON MEDICAE COLLEGE, PHILADELPHIA. 


Inversion of the Uterus. — Maxwell {Jour. Obst. and Gynec. Brit. 
Emp., January, 1915) reports two cases of inversion of the uterus. 
The first was a primigravida delivered under chloroform by forceps, 
who had hemorrhage three days after labor. A mass the size of a 
fetal head projected through the cervix into the vagina. There was 
retention of urine but no apparent septic infection. The hemorrhage 
was checked by rest and repeated douches, and the patient was so much 
better that she left the hospital. She returned several months later, 
as hemorrhage at the menstrual period had been so profuse that she 
had become alarmed. On examination, although the uterus had grown 
smaller, the fundus projected two and one-half inches into the vagina. 
The uterus was gradually replaced by applying Aveling’s repositor 
under chloroform, varying the size of the cup applied. In forty-three 
and one-half hours the uterus was in its normal position. Following 
this the temperature rose to 103° F., and gradually subsided. The 
patient’s recovery was complete, and no further pregnancy has occurred. 
The second case was a primigravida delivered tliree days previously 
by forceps, with some difficulty in the removal of the placenta. On 
examination a large fetid mass was found in the vagina and delivered 
externally. Its lower portion was covered with necrotic tissue, fibrin, 
and shreds of placenta, and the mass bled freely during examination. 
The uterus was completely inverted. After cleansing with hot solution 
the uterus was cautiously replaced by dilating the constricting ring 
and eventually carrying four fingers through the ring with the fundus. 
The complete replacing took about forty minutes. At first considerable 
force was used to dilate the constricting ring from below. There was 
very little shock. The patient remained in an exliausted condition, 
with symptoms of sepsis and a severe diarrhea, until the twelfth day, 
when she developed symptoms of pulmonary embolism in the left 
side. On the sixteenth day she had a sudden left hemiplegia and died 
in a few hours. No autopsy could be obtained, but a blood culture 
on the thirteenth day showed no positive growth. Hedley reports 
two cases of inversion of the uterus, at St. Thomas’ Hospital, treated 
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by abdominal section, and posterior incision of the uterus. The first 
was a multipara, delivered some six months before admission, who had 
an adherent placenta, which was partially removed by the hand, but 
the manipulation was suspended because of hemorrhage. The patient 
was in bed for six weeks after confinement, with a thick, yellow, offen- 
sive discharge. After getting up she had hemorrhages, with constant 
backache and headache. On examination the patient was profoundly 
anemic, the uterus was completely inverted, and around the attachment 
of the cervix to the vaginal vault was a collar of firm tissue, about 
one-half inch in depth, formed by the lips of the cervix. Under anes- 
thesia an attempt was made to replaee the uterus by pushing upward 
with one hand and making counterpressure through the abdominal 
wall with the other. This failing, the lips of the cervix were grasped 
by volsellum forceps, and pressure was made on the fundus, but without 
success. As the patient’s condition was not good the abdomen was 
immediately opened and a further attempt made to reduce the inversion 
by manipulation. This also failing the constricting ring was divided 
posteriorly, when an assistant was able readily to reduce the inversion 
by slight pressure tlirough the vagina. The wound in the uterus was 
closed with catgut sutures, from above downward, including the 
vaginal portion of the cervix, and the wound in the vaginal wall was 
closed in the same waJ^ The hemorrhage stopped when the sutures 
were applied. As the uterus was flabby and dropped back into the 
pelvis, ventrofixation was done. The patient had moderate fever 
after the operation, but gradually made a good recovery. The second 
case was that of a primigravida, who gave birth to a child spontaneously, 
and the placenta was delivered a quarter of an hour later by expression. 
Soon after a tumor was seen in the vagina, severe hemorrhage occurred 
and the patient became unconscious. The tumor was recognized as 
the inverted uterus and immediately replaced. TJie patient was 
kept in bed for three weeks, but suffered from severe hemorrhage. 
This persisted after she got up, and there had been one attack of very 
severe pain in the pelvis three weeks after the birth of the child. On 
examination the patient was exceedingly anemic and the uterus found 
to be inverted. Manipulation being unsuccessful, the same operation 
done in the first patient was performed upon this, including ventro- 
fixation. The patient made a good recovery without complications. 

Uterine Fibroids Complicating Pregnancy. — Phillips {Jour. Obst. 
and Gyn. Brit. Emp., January, 1915) describes six cases of fibroids 
complicating pregnancy and parturition. The first patient, aged 
thirty-three years, pregnant a few months for the first time, had a 
fibroid upon the posterior uterine wall, which was causing great irri- 
tation. It Avas readily removed by section, but the patient ivould not 
remain quiet and aborted some two and one-half months after the 
operation. The next patient, an unmarried woman, had three months 
of amenorrhea and a tumor extending above the umbilicus. On 
opening the abdomen the omentum Avas adherent, and AAdien this Avas 
separated pus was discharged freely. The tumor Avas found to be a 
fibroid uterus broken doAvn with suppuration. It Avas completely 
removed, the abdomen cleansed, and a large rubber tube inserted. 
The patient did well for tAVO Aveeks and then had intestinal obstruction. 



OBSTETRICS 


459 


caused by the bowel becoming adherent to the scar. A second opera- 
tion was performed, after which the patient did well. On opening 
the tumor a three months’ pregnancy was found with suppuration 
at the attachment of the ovum. The interesting question arises, 
Had some attempt been made to produce an abortion and the fibroid 
become infected by that means? The third patient was delivered by 
forceps and made a good recovery until the twelfth day, when fever 
developed. Under an anesthetic around tumor could be found, attached 
to the anterior uterine wall. The patient declined operation and grftdu- 
ally recovered. Two years later she was delivered of a second child 
and made a normal recovery. No trace of the tumor could be found by 
vaginal examination. The fourth patient was a multipara, who had 
hydramnios, manual removal of the placenta, and postpartum hemor- 
rhage. After she recovered from confinement she had a foul vaginal 
discharge, with fever and quick pulse. On examination a dark, offensive, 
globular mass, as large as a man’s fist, was found in the uterus. This 
was removed under anesthesia and proved to be a sloughing fibroid. 
The patient made a good recovery. In the fifth patient, a multipara, 
a fibroid tumor was recognized at labor. The patient suffered after 
her recovery from parturition with frequent hemorrhage. When the 
uterus was removed it was found to be fibroid with beginning malignant 
change. The sixth patient at her confinement was found to have a 
fibroid in the anterior wall of the uterus. Her recovery was apparently 
normal. After eight days vomiting occurred, with sudden and marked 
distention of the abdomen. At operation eoils of the small intestine 
were found adherent to the fibroid in the anterior uterine wall, which 
had undergone degeneration. The bowel was separated and hyster- 
eetomy performed. The patient made a good recovery. The writer 
points out the fact that hysterectomy is not advisable in every case. 
Patients having fibroids repeatedly bear cliildren successfully. When 
the diagnosis is made the patient should receive constant attention 
and be under observation. The patient should be warned that the 
presence of the fibroid adds considerably to her danger. If symptoms 
of degeneration in the tumor occur, operation should be done at once, 
myomectomy being chosen, if possible. If the tumor is where it will 
render spontaneous labor difficult or dangerous the patient may be 
given a chance to go to viability or term and have Cesarean delivery, 
followed by hysterectomy. If the fibroid is causing no symptoms, 
and not likely to interfere with delivery, the patient may be allowed 
to come into labor, but she will require assistance in labor and com- 
plications may arise in the third stage. In most cases operation should 
be advised after recovery from parturition. 


A Fatal Case of Rupture of the Uterus. — ^Fotheegill {Jour. Ohst. 
and Gyncc. Brit. Emp., January, 1915) reports the case of a woman, 
who had had nine previous confinements, delivered at home by version 
for transverse position. When removing the placenta a rent was dis- 
covered in the right side of the uterine wall. On admission to hospital 
the patient was in collapse from hemorrhage. There was no urine in the 
bladder and no rigidity of the abdomen. On section a tear in the 
peritoneum extending fonvard to the right of the bladder on the anterior 
abdominal wall and backward nearly to the right kidney was found. 
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The bladder was separated from surrounding tissues except at the base. 
The uterus was still attached on the left side, but the cervix and lower 
segment on the right were badly torn. So great was the laceration 
that the cecum and appendix were torn from their attachments, and 
it was easy to remove the uterus entire. An effort was made to draw 
together the peritoneum and a gauze drain was placed in position. 
The patient rallied slowl}'’, urine was secreted and voided naturally, 
but on the evening of the fourth day there were chills, and death 
occurred on the sixth day. At autopsy an abscess cavity in the pelvis 
shut off from drainage was found. There was no general peritonitis. 
The bladder was uninjured; the right ureter could not be traced. The 
cecum and appendix were normal. Although it is not definitely 
stated, it is probable that version was attempted in this case without 
complete anesthesia, because the parts were greatly dilated and relaxed. 
Abundant experience shows that severe laceration is inevitable when 
version is attempted without the relaxation secured by complete anes- 
thesia, hence in cases of transverse position the procedure should be 
considered an operation of magnitude sufficient to seeure a competent 
anesthetizer. 


Scopolamin-Morphin Amnesia. — ^Polak and Beach {Am. Jour. 
Ohst., May, 1915) publish papers giving their experience with this 
method. As regards doses, Polalc rated the dose by the condition 
of the patient, using but one dose of morphin hydrochloride. In this 
way he thinks he avoided cyanosis in the infant. In 165 cases there 
were three failures, 150 had no recollection of labor after the second 
injection, a few had intervals of memory; 10 per cent, had delirium 
during tlie stage of pressure on the perineum. There was no fetal 
mortality. The percentage of patients requiring delivery by forceps 
was low. There was no postpartum hemorrhage and apparently the 
secretion of milk was not influenced. In expert hands, in maternity 
hospitals, in selected cases, the method has usefulness in the first 
stage of labor. Beach gives the results in 876 cases, in 90 per cent, of 
which there was some relief from labor pain; there was complete 
absence of memory regarding labor in 75 per cent. It is a mistake 
to apply the method to patients first seen Avhen late in labor. 'So great 
is then the disturbance that the drugs do not act in the manner desired. 
Beach considers the method one in which to get the best results it must 
be used in ideal surroundings with minimum possible doses, and by some 
one who has trained himself to do this work. , 


Pregnancy Complicated by Myxedema. — ^Nyulasy {British Med. J our., 
June 19, 1 1915) describes the case of a primipara, eight months, with 
albuminuria and myxedema. The patient had a deformity of the spine 
which lessened the capacity of the pelvic brim. She was apathetic, 
remaining in bed most of the time, and redness appeared on the skin 
over tlie lumbar region from pressure. The patient was delivered by 
section. The child was macerated and breatlied for a short time feebl}'. 
The patient’s ovaries were apparently normal, but the subcutaneous 
fat was very tough, pale, fibrous and tightly bound down. The patient 
speedily made a good recovery. 
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Bulgarian BaciUus in the Treatment of Alkaline Cystitis and Pyelitis. 
— A very favorable report is given by Hagnek {Swg., Gynec., and Obst., 
1915, xxi, 95) on a method of treatment originally suggested by Caulk 
for these very troublesome conditions by means of instillations of a 
suspension of lactic acid bacilli. Numerous attempts have been made 
in the past to render the urine acid in cases of severe cystitis asso- 
ciated with alkalinity of the urine, but usually without much success. 
Chemical substances injected are soon washed out, and attempts to 
inoculate the Bacillus coli communis have usually I’esulted in failure, 
this organism being overgrown by the proteus vulgarus, which is 
usually present in these cases. Th6 lactic acid bacillus is, however, 
as is well known, extremely resistant, and is itself able to overgrow 
and destroy many other types of organisms. It was upon this theory 
that Caulk originally suggested its use in the treatment of alkaline 
cystitis. Hagner has tried it in a number of cases of bad cystitis, and 
in one of a right pyelitis with alkaline urine, and has been exceedingly 
pleased with his results. The method of application is exceedingly 
simple. The bladder is first irrigated with sterile water, as any anti- 
septic solution might interfere with the growth of the bacillus; tlmee 
or four of the commercial bulgarian bacillus tablets are then dissolved 
in an ounce of sterile water, well stirred, and injected into the bladder, 
the patient being told to retain the fluid as long as possible. This 
process repeated for three days will usually, the author says, transform 
an offensive alkaline urine into an acid one, with corresponding rapid 
amelioration of symptoms. In the pyelitis case the infecting organism 
seemed to be the Staphylococcus aureus, purulent alkaline urine, con- 
taining this in pure culture being obtained from the right kidney, while 
that from the left was but faintly alkaline, and contained but a small 
amount of pus. The right kidney pelvis was injected with 7 c.c. of 
4 per cent, silver nitrate solution, but two days later the urine still 
contained pus and was alkaline. Two bulgaricus tablets were then 
dissolved in 10 c.c. of sterile water and injected through the ureteral 
catheter. At the end of thirty-six hours the patient had a chill, and 
rise of temperature to 103.5° but dropping to normal in twelve hours. 
The following day the urine was acid; tAvo further injections were 
given into the bladder, but not into the kidney; after three months 
the urine remains clear, acid, and free from pus. 

Thorium, a New Agent for Pyelography.— A few months ago Ave 
spoke of the desirability of obtaining some substance capable of throw- 
ing a Roentgen-ray shadow AA^hen injected into the kidney pelvis, 
and yet perfectly harmless under all circumstances to the renal tissue, 
conditions tliat are not entirely fulfilled by collargol, and similar 
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l^rcparations which arc cliicfly used for this purpose at present. From 
the Urologic Department of Johns Hopkins there has recently come a 
report by Burns {Jour. Am. Med. Aasn., 1915, Ixiv, 2126) on the 
use of thorium for pyelogi’aphic Avorlc. TJius getting aAvay entirely 
from the silver preparations, some form or another of which have been 
used by most previous workers. Thorium nitrate, the author says, 
dissolves readily in water, giving a clear markedly acid solution, which 
is opaque to the Roentgen rays, but is too irritant for use in the bladder. 
The neutral solution of thorium nitrate and sodium citrate, however, 
seems to possess, the important characteristics of being non-toxic, 
non-irritant, and fluid, so as immediately to escape from the ureters and 
bladder, while at the same time casting a clear, distinct Roentgen 
shadow-. It is perfectly clear to transmitted light, possessing in large 
volume a faint yellowish tinge. It is much cheaper than the silver 
preparations, an advantage when it must be used in large quantities 
for bladder pictures or large hj'^dronephroses. The solution now being 
used is made as follows: “Ten grams of thorium nitrate are dissolved 
in as little distilled water as possible, to this solution, kept hot on a 
water or steam bath, are added 30 c.c. of a 50 per cent, solution of 
sodium citrate, the additions beirig made in small quantities, and care 
being taken to shake the solution thoroughly after each addition. At 
first after the addition of the citrate solution, a -white gummy precipi- 
tate is formed which later becomes granular, and finally dissolves on 
the addition of all the citrate solution. This solution is then made 
neutral to litmus by the careful addition of a normal solution of sodium 
hydroxide, and made up to 100 c.c. with distilled water. On filtration, 
a clear, limpid solution is obtained, which, when sterilized, either by 
boiling or steam under pressure, is ready for use. The stability of the 
solution is not affected in the least by sterilization.” Burns states that 
this solution is now being used in all their suitable urologic cases, and 
appears to be perfectly innocuous. It gives excellent shadows, as the 
photographs accompanying the article testify. 

Urinary Incontinence in the Female due to Diverticulum of the 
Urethra. — An exceedingly interesting case of this rather unusual con- 
dition has recently been reported by Jarecki {Ztschr. f. vrol. Chir., 
1915, iii, 241). The patient was a girl, aged twenty-one years, a nul- 
lipara, who had complained of incontinence since early childhood. 
The incontinence was not complete, but occurred on laughing, cough- 
ing, or making sudden movements of any kind, particularly if the 
bladder was at all full. Even at night, however, during deep sleep 
involuntary micturition often occurred. The act of voiding was never 
accompanied by burning or pain. Cystoscopic examination revealed 
what appeared at first to be a perfectly normal bladder, with a good 
sphincteric ring. Just as the e.xaminer was about to conclude that the 
findings from this stand-point were entirely negative, however, the 
sphincter was seen in the cystoscope to dilate appreciably, so that 
the instrument could be drawn out into a distinct saccular dilatation 
of the proximal urethra, or “Vorblase,” as the author calls it. This 
was at least the caliber of the thumb, lined with smooth mucosa, but 
with a somewhat trabeculated wall. It was possible to examine this 
sacculation only for a moment, the walls almost immediately falling 
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together again. It was found, however, that if the patient was told 
to make an effort to void urine with the cj'stoscope in place, the sac- 
culation immediately reappeared, the sphincter opening wide, and the 
sac again filling with urine. From these findings the conclusion was 
reached tliat the incontinence probably had two factors in its causa- 
tion; (1) a weakness of the vesical sphincter, this being especially 
important when the bladder was overfilled, and (2) an emptying out- 
ward of the urethral diverticulum, this occurring usually shortly after 
completed micturition. It appeared evident, therefore, that in order 
to cure the condition both these factors must be dealt with. Attempts 
were made to effect a cure by various procedures, four separate opera- 
tions being required before a satisfactory result was obtained. All 
efforts to simply plicate or infold the dilated portion of the urethra, 
without opening and resecting a portion of it, proved failures, and 
eventually it became necessary to make a longitudinal incision through 
the anterior vaginal wall and through the wall of the sacculated urethra, 
excising a portion of the latter, and closing the opening with sutures 
passed not quite through the mucosa. A piece of fascia lata 4 mm. 
broad was then excised, and wrapped completelj^ around the proximal 
portion of the urethra, the ends being united with catgut sutures. At 
a previous operation a circular suture of silk had been passed about 
the neck of the bladder through a supra-pubic incision, in the attempt 
to strengthen the action of the sphincter. The final result is reported 
by the author as entirely satisfactory, the patient having regained 
complete control of 'her urine, a condition which has lasted two years 
since operation. Jarecki thinks the origin of the trouble was probably 
a primary weakness of the vesical sphincter, which permitted a filling 
of the proximal portion of the urethra whene^■er the bladder became 
distended, involuntary passage of this urine being prevented at first, 
however, by the action of the smooth and striped muscle of the urethra. 
With the gradual dilatation of the posterior portion of the urethra 
that occurred under these conditions, the sufficiency of these auxiliary 
muscles became impaired, and thus the condition of partial incontinence 
developed. 

Ovarian Sarcoma in Children. — ^Three cases of large sarcomatous 
ovarian tumors occurring in young girls are reported by Higgins 
{British Jour. Child. Dis., 1915, xxi, 161). The first case was in a 
child, aged five years; a swelling had been noticed in the abdomen 
for six weeks, and the child was obviously extremely ill on admission 
to the hospital. Blood was passed in small quantities from the vagina. 
On opening the abdomen a tumor weighing three and one-half pounds 
was found springing from the right ovary, the other being apparently 
normal. The tumor was removed, and proved histologically to be a 
mixed-cell sarcoma; operation was followed by Eoentgen-raj'^ treat- 
ment for thirteen weeks, at the end of which time the child appeared 
entirely strong and healthy. The second case was a child, aged ten 
years, from whose right broad ligament a hard tumor the size of a cricket 
ball was removed by operation. In this case a lump in the abdomen 
had been noticed about five weeks previously. This tumor likewise 
proved to be a mixed-cell sarcoma; over two years later, however, the 
child was still in perfect health. The third case was a child, aged 
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seven years, in whom a solid tumor the size of a cocoanut Avas found 
at autopsy; this neoplasm grcAV from the right ovary and weighed 
five and three-fourths pounds. It had burst through its capsule and 
invaded the adjacent omentum, intestines, and liver, but there were 
no glandular enlargements or distant metastases. Microscopically it 
proved to be a round-cell sarcoma. In this instance the child’s illness 
had been of four or five months’ duration, and no attempt had been 
made to remove the tumor by operation. The author calls attention 
• to the fact that in all these cases there was an insidious onset of symp- 
toms, Avith unexplained colicky pain, and later the appearance of a 
mobile lump in the abdomen, with steady enlargement of the latter, 
and pain and fever, the result of adhesive peritonitis. He considers 
these tumors entirely analogous in genesis to the much more common 
malignant kidney groAvths, and avises immediate operation in every 
instance as soon as even a provisional diagnosis is arrived at. 
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Physiology of the Labyrinth WindoAVS. — In accordance Aidtli tlie 
observations of Kessel, Panse, and Bdrany and others, Maurice 
{Arch, internat. de laryng., 1914, xxxvii, 2) refers the improvement 
in hearing consequent upon the application of a cotton artificial 
drumliead, over the round Avindow, to the physiological functions 
of the two labyrinth Avindows, the one supplementing the other 
by the reverse moA'^ement of its membranous structure in response 
to the impact of a sound AvaA'^e. When a sound falling upon the 
membrana Aubrans, and transmitted through the ossicular chain, 
reaches the membrane of the OA^al AvindoAV and meets the resistance 
of the incompressible intralabyrin thine fluid it can proceed no 
further except that the membrane of the round Avindow, moving 
consonantly outward, permits transmission of tlie movement actuating 
the membrane of the oval window, through the mass movement of 
the otherAAUse acoustically immobile fluid. If the sound wave passing 
through a perforation in the membrana vibrans falls equally, and 
coincidently, upon the membranes of the tAvo labyrinthine windows 
there will be no resultant sound perception because of the lack of 
proAusion for mass movement in response to an unilateral impact; if, 
hoAveA’^er, tlie sound wave impact is shut off from one or the other AvindoAV 
the primary and secondary moA'^ements of the AvindoAV membranes are 
facilitated and, Avith the consequent molar movement of the intra- 
labyrinthine Huid, the eoehlear end apparatus is actuated and the 
sound perceived. In the practical a])pIication of the cotton artificial 
drumhead soaked in melted vaseline, or albolene, a minimum pressure 
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should be exerted upon the membrane of the round wmdow as compared 
with that brought to bear upon the stapes or the membrane of the oval 
window; care should also be taken to leave no enclosed air space between 
the membrane of the window and the cotton tampon, the space in 
question acting as a resonance chamber and serving therefore to rein- 
force certain tones and give the effect of autophany. The peculiar 
variations in hearing incident to suppurative processes in the middle 
ear, with perforation of the drumhead, and espeeially the better hearing 
when tlie middle ear is moderately moist with discharge, is accounted 
for by the fact that the presence of the fluid, in the more dependent 
portion of the cavity, somewhat inhibits the movement of the mem- 
brane of the round window and leaves it free to respond, correlatively, 
to the impulse received at the oval window and transmitted through 
the medium of the intralabyrinthine fluid. 


Aural Sounds of Muscular Origin. — The observations of Dedek 
{Monatschr. f. OhrenL, 1914, xlviii, 3) upon both subjective and objective 
noises in the ear, of muscular origin, include not only the intrinsic 
muscles of the sound transmitting apparatus of the middle ear, but also 
those having tlieir origin in the movement of the palatal and tubal 
muscles especially, but occasionally resulting from the action of such 
extraneous muscular bundles as the attolens and attrahens auriculae. 
One illustrative case had its origin in spasmodic contraction of the 
pharyngeal muscles developing as the result of a traumatic neurosis and 
comparable to the sound of the ticking of a watch or the snapping of the 
finger nails, recurring as often as one hundred and forty times in a 
minute, multisynchronous neither with the patients pulse nor breathing, 
and audible, in stillness, at a distance of five meters. There was no 
determinable movement of the membrana tympani but distinctly 
visible movement of the soft palate accompanied by similar movements 
of the neck and, sometimes, of the face muscles, all of tliese movements 
being synchronous with the objective sound. Checking of the palatal 
movement, holding the breath, depression of the tongue or ticlding of 
the nasal mucous membrane caused a cessation of the muscular activity 
and consequently of the produced sound but catheterizing or even 
bougieing of the tympanopharyngeal tube had no similar effect. 
Inspection of the faucial opening of the tube during the production of 
the sound showed a very slight vertical movement of tlie wide open 
tube. The psychic condition of the patient had an evident influence 
upon the intensity of the sound produced and the muscles principally 
implicated were tire tensor and levator veli in addition to the salpingo- 
pharyngeous. 


Subsequent Dressings of Mastoid Operations. — Weissiunn {Rev. 
hchd. de laryng., 1914, No. 19) practices, and advises, as the best method 
of after-treatment of mastoidectomies, whether acute or chronic, whether 
the antrum be opened or tlie mastoid cavity completely evacuated with 
inclusion of the bony wall of the middle and posterior fossai, primary 
closure of the postaural wound without drainage. The excejitional cases 
arc those in which an intracranial complication has to be considered, an 
extradural abscess or possibly' a wound of the sinus; these cases are, 
primarily, to be packed, but the tampons omitted so soon as there is 
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no longer clanger of hemorrhage or other complication. The stitch 
closure of the postaural wound is also contra-indicated in cases of 
coincident subcutaneous abscesses, infiltration and maceration of the 
dermis and in the presence of fistulous openings; even under these 
conditions the author dispenses with packing and applies only a super- 
ficial dressing and bandage. In the cases of primary closure if, at the 
end of eight days, the ear is not becoming dry and the postaural 
wound is not in good condition the stitches should be removed 
and the wound opened and drained. The author further advises the 
primary and complete closure of the jjostaural wound in the radical 
operation, as well as in the simple mastoid exenteration and also tlie 
omission of gauze wicks in the external auditory canal. On the fifth 
or sixth day the bandage and dressings are removed and, if there is 
much discharge or offensive odor, the wound is syringed with boiled 
water to which a moderate amount of hydrogen dioxide is added; 
on the eighth day the stitches are removed and on the tenth day the 
postaural bandage is dispensed with and the subsequent treatment is 
that customarily applied to an uncomplicated suppurative process in 
the middle ear with frequent mild antiseptic cleansing followed by 
insufflation of boric acid powder and similar substances. All of tlie 
cases of this class should be continued under carefid and stated observa- 
tion in order to attain the best results. The contra-indications to a 
primary stitch closure of tlie postaural wound in the cases of radical 
operation and the precendent application of gauze packing are the same 
as in cases of the simple mastoid operation. 
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Butyric Acid Sclerosis of the Arteries. — Metchinkoff claimed that the 
products of bacterial fermentation in the bowel were important factors 
in causing a chronic intoxication and arteriosclerosis. He was able to 
demonstrate the effect of paracrcsol in this manner. The importance 
of this intoxication, he believes, does not lie in heavy individual doses, 
but rather in the cumulative effect of the absorbtion of small quantities. 
In a similar manner Dratchinski was able to experimental! reproduce 
arterial lesions by feeding small quantities of indol over a long period 
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of time. Following a suggestion by Metcliinkoff, Coleman {Ann. 
dc I’Inst. Pasteur, 1915, xxix, 139) studied tlie effect of butyric acid 
absorbed from the bowel upon the arterial system. He points out that 
different quantities of butrjdc acid are found in the intestinal contents, 
the quantity in some individuals being much higher than in others on 
account of bacterial decomposition. Certain anerobic bacteria (B. 
Butyi'icus, B. Welchii, B. sporogenes) are particularly prone to pro- 
duce butyric acid in the intestine. A fair amount of this acid is ab- 
sorbed and appears in the blood. Nine guinea-pigs were carefully 
studied and four of them were found with “cartilaginous” plaques in 
the aorta. Calcareous masses w'ere not present in any of tlie arteries 
or organs. His figures agreed with those of Dratchinski who found that 
50 per cent, of the guinea-pigs had "cartilaginous” plaques in the 
arteries. Coleman then attempted to feed guinea-pigs with butyric 
acid and found that it had to be greatly diluted to prevent gastric 
disturbances. The calcium butyrate is still more poisonous than the 
acid itself. 0.5 c.c. of a 12.5 per cent, solution of caclium butyrate 
were given by the mouth. In another series small doses of butyric 
acid were given. The experiments were continued from twelve to 
twenty-nine weeks. Calcification of the aorta was commonly found in 
these cases associated with calcareous deposit in the kidnej'^s. Sclerosis 
was also present in the arteries of different organs. The changes in 
the aorta were accompanied by a fatty degeneration of the muscle cells, 
as well as a sclerosis of the vasa vasorum. He believes that these organic 
changes are the direct result of the butyric acid or its salts. 

Syphilitic Leptomeningitis. — ^Very little attention has been given 
to the syphilitic lesions of the meninges unless gummata were present. 
Types of pachymeningitis of syphilitic origin were also recognized, 
but it was not until in 1908, when Duerck reported five cases of acute 
syphilitic leptomeningitis, that attention was attracted to this subject 
and active discussion begun. On the whole, the type described by 
Duerck was rather unusual. Le Count and Dewet {Jour. Infect. 
Dis., 1915, xvi, 142) studied the leptomeninges in a series of autopsies 
with the view of noting the presence of meningeal change in undoubted 
cases of syphilis as well as for the recognition of lesions of the meninges 
in conditions otlier than syphilis. They recognized three main types 
of changes in the pia; (1) opacity, (2) patches of fibrous thickening, 
(3) discreet focal lesions. Opacity of the pia is commonly present in 
a great variety of diseases. Its distriljution is variable as is also the 
amount of opacity. Patches of fibrous tissue in tlie pia are not un- 
commonly associated with opacity and the two appear related. The 
focal lesions are more commonly seen at the base on the under surface 
of the frontal and temporal lobes and the pons and cerebellum. Vas- 
cular changes at the base were not infrequent, while pial hemorrhages 
were found in several cases. The nodular type of meningeal change is 
the one deserving particular attention, in connection with sj’philitic 
meningitis. In all, the authors have described fifty-five cases. They 
concluded that the finding of meningeal lesions of a focal character 
necessitates the exclusion of syphilis as a cause before suggesting other 
infections as the etiologic factor. Such nodular lesions of the meninges 
should be given a value equal to lesions in othef places as the aorta 
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or liver for tlic final summing up of evidence for syphilitic infections. 
The arachnoid scars show that this membrane is one of the few places 
where organisms find conditions favorable for a limited multiplication 
after generalized spirochotemia. The^'^ point out that the evidence 
that alcohol may produce a fibrous meningitis is inadequate. 

The Mechanism of Phagocytosis. — ^Much has been taken for granted 
in our conception of the manner in which animal cells ingest solid 
particles and the work of recent years has concerned itself with tlie 
more intricate points of bacterial destruction within the bodies of 
leukocytes. Kite and Wherry {Jour. Infect. Dis., 1915, xvi, 109) 
suggest that foreign particles are taken up by leukocytes because the 
latter have sticky surfaces. These particles adhere to the cell and are 
carried into the interior by cytoplasmic streaming currents. This 
mode of dealing Avith foreign particles can be observed in tlie amebre 
of the limax group, Avhich, AAdiile in the trophozoit stage, are proAuded 
Avith sticky surfaces. These amebse Avhile in the motile flagellate stage 
are not sticky. The effect of opsonins upon bacteria is to cause their 
outer surface to become sticky. The authors repeated a number of 
tests with opsonins and found that AA'hen separately incubated mixtures 
of leukocytes and serum and serum and bacteria are agitated together, 
many of the bacteria stick to tlie leukocytes and are rolled into their 
substance. Such bacteria undergo digestion. Experiments witli a 
minimum amount of agitation shoAV that phagocytosis is reduced. 
They believe that bodies similar to bacteria stick. to leukocj’'tes best 
in the presence of unheated serum because they absorb something from 
tlie serum which makes them more sticky and hence their chances of 
adhering to the surfaces of the leukocytes are increased. 

Multiplicity of Tumors. — ^E gli {Cor.-Bl. f. schweiz. Aertze, 1914, 449) 
studied the autopsy material of tlie Pathological Institute of Basle. 
In 4765 post mortem examinations, 966 tumors Avere found and of these 
263 (27.2 per cent.) shoAved the presence of multiple tumors. The 
author classifies the various combinations of multiple tumors. He 
believes that the presence of multiple tumors is accidental and that 
there is no influence exerted by one type to induce the appearance of 
another. There was also lack of evidence of a predisposition for either 
benign or malignant tumors. The nature of a tumor is dependent 
upon the character of the cell component as Avell as the influence of the 
surrounding tissues. These tAim factors appear to guide the groAvth 
of tumor masses tOAvard the benign or malignant types. 


Note to Contributors. — All communications intended for insertion in the 
Original Department of this Joubnal are received only with the distinct -under- 
standing that they are contributed exclusively to this Journal. 

Contributions from abroad written in a foreign language, if on examination they 
are found desirable for this Journal, will be translated at its expense. 

A limited number of reprints in pamphlet form, if desired, will be furnished to 
authors, provided the request for them be written on the manuscript. 

All communications should be addressed to — 

Dr. George Morris Piersol, 1913 Spruce St., Philadelphia, Pa., U. S. A. 
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OUR EXPERIENCES WITH GASTROENTEROSTOMY: A STUDY 
OF ONE HUNDRED CASES AS COMPARED WITH A 
SIMILAR NUMBER OF CASES OF PYLOROPLASTY, i 

By J. M. T. Finney, M.D., 
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Julius Friedenavald, M.D., 
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BALTIMORE. 

A YEAR ago Y'e reported our thirteen years’ experience with 
pyloroplasty, and from a study of 100 cases the following conclusions 
were drawn : 

1. The operation has certain advantages over gastroenterostomy, 
and but few of its disadvantages. 

2. The operation has its greatest indication in the relief of pyloric 
stenosis due to chronic ulcers, situated at or near the pylorus, 
and on either side of it, or resulting from cicatricial contraction 
following the healing of such ulcers. It is often a useful procedure 
in cases of hemorrhage due to gastric ulcers on the lesser curvature, 
or to duodenal ulcers which cannot be controlled medically, and 
which threaten the life of the patient, as well as in the chronic 
dyspepsias due to ulcers which have not been relieved by medical 
treatment. 

3. The special advantages of this operative procedure lie in its 
affording the opportunity to excise all ulcers whether perforated or 

' Read at the McctiiiK of the Anicrieaii Gastroenterological .Association, in 
Baltimore, Marj’land, May 11, 1915. 

von. 150, NO. 4. — ocTOBF.n, 1915. 
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not in the anterior walls of the stomach or duodenum after direct 
inspection of the part affected; also the application of treatment to 
ulcers situated in the posterior walls. It does not greatly disturb 
the normal relation between the stomach and intestines, as is the 
case in other operations. 

4. Such objections as are urged against the operation, e.' g., its 
inapplicability in the presence of adhesions surrounding the pylorus, 
as well as in the presence of active and bleeding ulcers, and also 
because of the fact that the new opening is not at its lowest point, 
taking advantage of gravity, are according to our experience more 
fanciful than real, since the operation has frequently been performed 
under these conditions with most gratifying results. The interesting 
experimental work of Cannon and Blake and others supports this 
contention. 

5. The only contra-indications to the operation are inability to 
mobilize the duodenum when adhesions are too dense, and thicken- 
ing and infiltration about the pylorus due to hj'pertrophic forms of 
ulceration. These conditions, howcA'^er, in our experience occur 
but rarely. 

6. In atonj'' or gastroptosis with slight motor insufficiency such 
as is obserA'ed in the water-trap stomach, or in nerA’-ous dyspepsia, 
i. e., in gastric disturbances not dependent upon organic disease, 
this operation is contra-indicated. 

7. From our experience AAUth the operation the immediate as AA'ell 
as the final results are most encouraging. While in some instances 
partial gastrectomy or gastroenterostomy is undoubtedly the 
operation of choice, nevertheless, on account of its simplicity and 
because of its satisfactory end results, we belieA’-e that pyloroplasty 
AAdll continue to retain its position as a safe and useful procedure. 

Inasmuch as our results AAath pjdoroplasty appeared to be so 
much more satisfactory than Avith gastroenterostomy, it seemed to 
us that it AA^ould be.AA^ell to bring together the results of the later 
operation, compare them in detail AAUth those of pyloroplasty, and 
determine whether any advantage really existed in faA^or of pyloro- 
plasty. For this reason we have collected together 100 cases taken 
consecutiA^ely, beginning in 1902 the date at which the operation 
of pyloroplasty AA^as first introduced. In gathering our experiences 
we deem it most important, as AAuth our pyloroplasty cases, that 
not only should the immediate effects be noted, but also the final 
results, that is, the results obtained after a term of years. 

It is also of importance to note that only those cases haA^e been 
included in this report in which the gastroenterostomy was per- 
formed for other than malignant conditions. All cases in which 
there has been the slightest question of malignancy have been 
excluded from this series. 

Of the gastroenterostomy cases the immediate results AA'ere noted 
•in all cases; the remote results in 74 cases. 
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In analyzing our results we note that the largest proportion of 
cases in which it was performed occurred between the thirtieth and 
sixtieth years. 

Cases Arranged According to Age. 


Years. 

No. 

Per cent. 

Years. 

No. 

Per cent 

20 to 25 . . 

. . 6 

6 

45 to 50 . 

. . 12 

12 

25 to 30 . 

. . 7 

7 

50 to 55 

. . 15 

15 

30 to 35 . 

. , 10 

10 

55 to 60 . 

. . 12 

12 

35 to 40 . 

. . 14 

14 

60 to 65 . 

. . 5 

5 

40 to 45 . . 

. . 16 

16 

65 to 70 . . 

. . 3 

3 


Of the total number there are 56 males and 44 females. The 
following tables illustrate the number of cases observed in males 
and females according to age: 

Males. Females. Total. 


Years. 

No. 

Per cent. 

No. 

Per cent. 

No. 

Per cent. 

20 to 25 . . . 

. . 2 

2 

4 

4 

6 

6 

25 to 30 . 

. 4 

4 

3 

3 *7 

7 

30 to 35 . 

. . 6 

6 

4 

4 

10 

10 

35 to 40 . . . 

. . 6 

6 

8 

8 

14 

14 

40 to 45 . . . 

. 10 

10 

6 

6 

16 

16 

45 to 50 . 

. . 8 

8 

4 

4 

12 

12 

50 to 55 . . . 

. 8 

8 

7 

7 15 

15 

55 to 60 . 

. . 6 

6 

6 

6 

12 

12 

60 to 65 . . 

. . 4 

4 

1 

1 

5 

5 

65 to 70 . 

. . 2 

2 

1 

1 

3 

3 

Total . 

. . 56 

56 

44 

47 

o 

o 

100 


The duration of the symptoms in our cases varied greatly, ranging 
from one month to nineteen years, the average duration being nine 
and a half years. 

The following table presents the cases grouped according to the 
duration of symptoms : 


Cases Grouped According to Duration or Syaiptoms. 


Time. 


No. of cases. 

Time. 

No. of cases. 

1 month . 


. . 1 

7 years 

. . . 8 

2 


. . 2 

8 “ 

. . 6 

3 


1 

9 “ 

. 2 

4 


1 

10 “ 

. 2 

6 


. . 4 

11 “ 

. 3 

7 


. 2 

12 “ 

. . 1 

9 “ 


1 

13 “ . . 

.1 

11 


. . 3 

14 “ 

2 

1 year 


. . 10 

15 “ 

. . . 3 

2 years 


. 8 

16 “ 

2 

3 “ 


. . 14 

18 “ 

. 2 

4 “ 

5 “ 


7 

. . 12 

19 “ 

2 


Average duration of symptoms, nine and a half years. 

We have noted the principal symptoms observed in both males and 
females at various ages. Of these pain was observed in 90 per cent. 
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of cases (61 males and 39 females); vomiting occurred in 65 per cent, 
of cases (36 males and 29 females); hematemesis in 23 per cent. 
(18 males and 5 females); melena in 44 per cent. (28 males and 16 
females) ; retention in 36 per cent. (19 males and 17 females). 


Principaij Symptoms Observed. 


Age. 


Pain. 

; -v 

i M. 

'^omiting. j 

1 Hematemesis. i 

Melena. 

Retention. 

M. 

F. 

1 Total. 

F. 

Total. 

M. F. 

Total.! 

1 

M. 

F. 

Total. 

M. 

F. 

Total. 

20 to 30 years . 

4 

6 

10 

, 4 

5 

9 

1 1 

0 

1 

3 

G 

9 

2 

2 

4 

30 to 40 “ 

11 

10 

21 

- 8| 

<5 

14 

1 4 

2 

6 

7 

5 i 

12 

G 

G 

12 

40 to 50 " , 1 

17 

10 

27 

' 12 , 

8 


8 . 

2 

10 

9 

2 1 

11 

7 1 

G 

13 

50 to GO . ! 

13 

12 

25 

I 8 

9 

17 1 

1 4 

1 

5 ; 

G 

31 

9 

2 

3 

5 

00 to 70 “ . 1 

« 

1 

7 

4 : 

1 

5 

1 1 

1 

0 

1 

3 

■a 

3 

2 

0 

2 

Total . . , 

51 

39 

90 

! 36 , 29 

65 

IS 

5 

23 

28 

10 

44 

19 

'■1 

3G 


In the following table we have arranged the cases of gastric and 
duodenal ulcers according to age and sex. There are 46 cases of 
gastric ulcer (32 males and 14 females) and 38 duodenal ulcers (15 
males and 23 females) making a total of 84 cases. In addition 
gastroenterostomy was performed upon 4 cases for gastroptosis, 
in 2 for pylorospasm, and 9 for pyloric stenosis, due to adhesions 
(2 due to cholelithiasis, 7 due to adhesions of undetermined cause, 
probably old healed ulcers). One case presented both gastric and 
duodenal ulcers. 

Grouping or the Gastric and Duodenal Ulcers According to Age and 


Age. 

Males. 

Gastric. 

Sex. 

Duodenal. 

Females. 

Gastric. Duodenal. 

No. 

No. 

No. 

No. 

20 to 30 . 

. . 4 

1 

2 

3 

30 -to 40 . 

. . 6 

2 

2 

8 

40 to 50 . 

. . 12 

5 

3 

6 

50 to 60 . 

. . 8 

4 

C 

6 

GO to 70 . 

. . 2 

3 

1 

0 

Total 

. . 32 

15 

14 

23 


Of the 84 cases, obstruction of the pylorus occurred in 67 instances. 
The obstruction was due in 44 cases to gastric ulcer, in 14 to duo- 
denal ulcer, and in 9 to adhesions. There were 4 cases in ivhich 
gastroenterostomy was required as secondary to pyloroplasty. 

Cases Requiring Gastroenterostomy as Secondary to Pyloroplasty. 


Age. 

Sex. 

Cases. 

58 years 

F. 

Pyloric obstruction due to adhesions produced 
by gall-bladder infection eleven years after 
pyloroplasty. 

52 “ 

M. 

Duodenal ulcer formed five years after pyloro- 
plasty. 

48 “ 

M. 

Infected sutures causing immediate obstruction 
at site of pyloroplasty requiring gastro- 
enterostomy after five days. 

41 “ 

M. 

Duodenal ulcer after one and one-half years. 
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In one case there occurred a pyloric obstruction due to adhesions 
produced by cholecystitis eleven years after the pyloroplasty. 
In the second, a duodenal ulcer formed four years after the pyloro- 
plasty. In the third infected sutures (linen thread) caused early 
obstruction at the site of the pjdoroplasty, and in the fourth, a 
duodenal ulcer formed after a year and a half. In all of these 
cases secondary gastroenterostomies had to be performed, which 
gave entire relief. In our gastroenterostomy cases secondarj^ 
operations were necessitated in four instances. In one case there 
was a vicious circle; an entero-anastomosis was made on the day 
following the operation, and the patient died two da3"s later. In 
two instances the gastroenterostomy opening became obstructed 
by adhesions, after one year and one year and a half respectively’', 
secondary gastroenterostomies were performed. 

In a fourth instance a secondary'' gastroenterostomy^ was performed 
after the old gastroenterostomy'' opening had become obstructed 
after a period of three y^ears. 


Cases. 

Cases Requiring 

Age. Sex. 

Secondary Gastroenterostomies. 

Cause. 

I . . 

. 70 years 

M. 

Vicious circle. 

II . . 

, 24 “ 

F. 

Obstruction from adhesions after one year. 

Ill . . 

. 35 “ 

F. 

Obstruction from adhesions one and a half 

IV . . 

. 53 “ 

M. 

years. 

Obstruction from adhesions after tlircc years. 


It is only'' fair to call attention to the fact that some of the earlier 
of the gastroenterostomies were performed by'' the method then in 
vogue — namely, the anterior long-loop anastomosis, vliich did not 
yield so satisfactory results as those obtained by’^ the no-loop poste- 
rior anastomosis. By^ far the larger number, however, were done 
after the latter method. 

The following table illustrates the immediate results of gastro- 
enterostomy of the 100 cases, consisting of 56 males and 44 females'; 
the operations proved satisfactory^ immediately'' in 45 males and 
37 females (82 per cent.) and unsatisfactory^ in 11 males and 7 
females (IS per cent.). 

In contrast with the immediate results of pyloroplasty^, post- 
operative nausea and vomiting are not infrequent after gastro- 
enterostomy. There are but few instances in our series in which 
marked nausea did not appear; vomiting was present in 72 of our 
100 cases, while flatulency'' and distention were not infrequent. 
When one notes the great freedom from discomfort following 
immediately" after pydoroplasty'', there can be no question as to 
the distinct immediate advantage of this procedure over gastro- 
enterostomy". 

It is but fair to state, however, that the nausea and vomiting 
have been at times induced by' improper feeding, produeefl by 
overdistention and weighing do^^'n of the fundus, and thus tenrliiig 
to produce a temporary' closure of the new opening. In a number 
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of instances this condition was overcome by relieving the over- 
distention and increasing the tone of the stomach by means of 
lavage. 

Diarrhea after operation appeared in eight instances, mainly, 
however, after the first week or ten days, and was usually due to 
errors in diet. Inasmuch as the operation is performed in most 
instances upon patients affected with pyloric obstruction, and after 
having had this condition for years, it is easily understood how, on 
account of the rapid passage of the gastric contents through the 
stomach, a weakened intestine may be overtaxed and intestinal 
indigestion and diarrhea be induced. On this account, as well as 
because the stomach has in most instances temporarily lost its 
tone; and inasmuch as in some cases active ulcers are .still present, 
we have found it advisable to regulate the diet following immediately 
upon operation and continuing on for several months according to 
the following plan, which has been found very satisfactory. On 
account of the frequent occurrence of gastrointestinal upsets after 
gastroenterostomy we have, according to our experience, found it 
more important to follow the following dietetic restrictions than 
after pyloroplasty. 

For two days after operation nourishment is administered only by 
means of rectal alimentation. Normal salt solution or plain water, 
after Murphy’s method, is begun immediately after operation, with 
nutrient enemata at intervals of every four hours on the second 
and third days. On the third day after operation, egg-albumin 
is given in teaspoonful doses, gradually increased to one-half ounce 
every two hours on the fourth day and two ounces on the fifth day. 
On the eighth day any liquid is permissible, and on the eleventh 
day the patient is given a soft-boiled egg; on the thirteenth, soft 
diet; on the fifteenth, very restricted light diet; on the sixteenth, 
a restricted light diet ; on the eighteenth day, light solid food. Small 
quantities of water at a time are allowed by mouth after twenty- 
four hours. 

Diet List folloioing the Operation of Gastroenterostomy. First day, 
first twelve hours, nothing by mouth; nutrient enemata every 
four hours alternating with continuous salt solution by hlurphy’s 
method. 

First day, second twelve hours: water in dram doses. 

Second day: increase water gradually up to 1 ounce every two 
hours. 

Third day: water 1 ounce, alternating with albumin, 1 dram. - 

Gradually increase quantities of each until 

Eighth day: any liquid 2 ounces every two hours. 

Ninth day: any liquid, 3 ounces every two hours. 

Tenth day: any liquid, 4 ounces every two hours (discontinue 
rectal feeding). 

Eleventh day: one soft-boiled egg in addition to any liquid. 

Twelfth day: two soft-boiled eggs in addition to any liquid. 
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Thirteenth day : soft diet. 

Fourteenth day: soft diet. 

Fifteenth day: verj^ restricted light diet. 

Sixteenth day: restricted light diet. 

Seventeenth day: restricted light diet. 

Eighteenth day: any digestible solid food. 

After the eighteenth day the following diet list may be gradually 
followed, and should be continued for at least four or five months: 
Soups: any light soup. Meats: any of the easily digestible meats, 
as brains, sweetbreads, beef, mutton, lamb, or poultry (best minced, 
and taken either broiled or boiled). Fish: mainly the white 
variety, mackerel, rock, bass, as well as oysters (boiled or broiled). 
Eggs: in any form except fried. Vegetables: best taken mashed 
and strained; the easily digestible forms, as asparagus, spinach, 
peas, beans, potatoes, carrots. Farinaceous food: any of the 
cereals; bread to be taken stale. Desserts: any of the light pud- 
dings. Fruits: mainl}'- stewed. Fatty food: cream, butter, and 
olive oil. Drinks: milk, buttermilk, cocoa, carbonated mineral 
water, and plain water. 

The following must be avoided: Rich soups, fried foods, pork, 
veal, stews, hashes, corned meats, potted meat, twice cooked meat, 
liver, kidney, duck, goose, sausage, crabs, sardines, lobster, preserved 
fish, smoked fish, salted fish, salmon, cauliflower, celery, radishes, 
cabbage, cucumbers, sweet potatoes, tomatoes, beets, corn, salads, 
bananas, melons, berries, pineapple, hot bread, or cakes, nuts, 
candies, pies, pastry, preserves, cheese, strong tea, strong coft'ee, 
alcoholic stimulants. 

Immediate Results of Operation. 

Males. Females. 


Age. 

Satisfactory. 

Unsatisfactory. 

Satisfactory. 

Unsatisfactory 

20 to 30 years . 

. 5 

1 

5 

2 

30 to 40 “ 

. S 

4 

10 

2 

40 to 60 “ 

. 16 

2 

9 

1 

50 to 60 “ 

. 12 

2 

11 

2 

60 to 70 “ 

. 4 

2 

2 

0 

Total 

. 45 

11 

37 

7 


In order to obtain a clear view as to the immediate results of the 
operation we have compared the gastric secretion in the following 
two cases of pyloric stenosis due to ulcer, before the operation with 
that obtained one, two, and three months after operation. The 
figures given are, an average of a number of examinations. The 
total acidity is first noted, then the amount of free hydrochloric 
acid, and finally the quantity of contents recovered, which in a 
measure represents the motor activity of the stomach. It is evident 
in every case that the total quantity of acid as well as the percentage 
of free hydrochloric acid, which may be exceedingly high before 
operation, is gradually reduced to normal, but that this does not 
occur immediately after operation, but requires about two to three 
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months liefore the normal is established, after which it continues 
to remain stationary. Similarly" the large quantity of contents 
obtained is gradually reduced to normal, after operation, while the 
retention observed at first entirely vanishes. It' is, therefore, 
evident that while the secretory and motor functions of the stomach 
are at once markedly improved after gastroenterostomy, these 
functions do not usually become normal immediately, but just as in 
the pyloroplasty cases several months must elapse before perfectly 
normal conditions are established. 


M. J. operation: 

June 27, 1908 
Before operation : 

Total 

acidity. 

Free 

HCl. 

Quantity 
After test meal. 

of contents: 

On fasting stomach 

May 5, 1908 

After operation: 

. . 120 
-1 

74 

280 

210 

July 24, 1908 . 

. . 82 

70 

100 

0 

July 30, 1908 

. . 62 

62 

86 

0 

Aug. 10, 1908 . 

. . 46 

38 

54 

0 

Sept. 2, 1908 

R. R. operation: 

June 27, 1909 
Before operation: 

. . 42 

30 

50 

0 

May 11, 1909 . 

After operation: 

- . 105 

82 

310 

230 

Aug. 2, 1909 

. . 100 

72 

96 

0 

Aug. 30, 1909 : 

. . 88 

66 

55 

0 

Sept. 15, 1909 . 

. . 44 

32 

45 

0 


Deaths following Operations. There were seven deaths following 
immediately upon operation; these occurred from the third to the 
thirty-third day. In one instance death was due to pneumonia 
following a secondarj^ gastroenterostomy for a Adcious circle; in a 
second, death was sudden, due to pulmonary embolism; in a third, 
it was due to toxemia from an intestinal obstruction; in a fourth to 
persistent vomiting, due to a vicious circle; in a fifth, to exhaustion 
from a postoperative diarrhea, and in a sixth and seventh to broncho- 
pneumonia in debilitated individuals. 

The following table illustrates the number of deaths following 
immediately upon operation, with cause of death: 


Immediate Results — Deaths. 
Day of death 


No. 

Sex. 

after operation. 

Cause of death. 

I . . 

M. 

3 

Pneumonia following a secondary gas- 
troenterostomy for a vicious circle. 

11 . . 

M. 

7 

Sudden death due to pulmonary em- 
bolism. 

HI . . 

M. 

23 

Toxemia due to intestinal obstruction 
from inflammatory growth. 

IV . . 

M. 

33 

Persistent vomiting due to vicious circle. 

V . . 

F. 

16 

Exhaustion, persistent postoperative 
diarrhea. 

VI . - 

F. 

\ 

5 

Bronchopneumonia following one day 
after operation in a weakened patient; 
death on fifth day. 

VII . . 

M. 

4 

Bronchopneumonia in a very weak man. 
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The results of gastroenterostomy during the first year of the 
operation are fairly satisfactory. Of the 100 cases operated on, 
7 had died immediately following operation, and the results of 16 
could not be obtained; the results are therefore tabulated in only 
77 cases, consisting of 43 males and 34 females; the results were 
entirely satisfactory in 34 males and 31 females, that is in 65 
instances (84.4 per cent.), and unsatisfactory in 9 males and 3 
females, that is in 12 instances (15.6 per cent.). 




Results of 

Operation during 

First Year. 





Males. 

Females. 

Age. 


Satisfactory. Unsatisfactory. 

Satisfactory. 

Unsatisfactory 

20 to 30 years 

. . . 4 

1 

5 

1 

30 to 40 

<< 

. . . 8 

1 

9 

1 

40 to 50 

« 

... 12 

4 

7 

0 

50 to 60 

{( 

... 8 

1 

9 

1 

60 to 70 

« 

. . . 2 

2 

1 

0 

Total 

... 34 

9 

31 

3 


Of the total of 100 cases the final results of 19 are unknown while 
7 died soon after operation, leaving 74 cases. Of these the results 
were satisfactory in 32 males and 29 females, that is, 61 (84.2 per 
cent.) and unsatisfactory in 8 males and 5 females, that is, 13 
(15.8 per cent.). 


Results after First Year op Remaining Seventy-four Cases. 


Age. 

Satisfactory. 

Males. 

Unsatisfactory. 

Females. 

Satisfactory. Unsatisfactory. 

20 to 30 years . 

. . 3 

1 

1 

1 

30 to 40 “ 

. . 8 

2 

8 

2 

40 to 50 “ 

. . 11 

3 

7 

0 

50 to 60 “ 

. . 8 

1 

9 

1 

60 to 70 " 

. . 2 

1 

1 

1 

Total 

. . 32 

8 

29 

5 


In the following table are noted the number of cases that have 
been observed from one to eleven years after operation together 
with the final results. The average of the satisfactory recoveries 
is shown to be 84.2 per cent. If we deduct from this number 7 
per cent, that those cases already referred to, in which death occurred 
immediately upon operation, the percentage of favorable results is 
reduced to 77.2 per cent. 

In a series of Roentgen-ray plates made in four cases, all of which 
had been operated on over a year, it was demonstrated that while in 
most instances the gastroenterostomy opening was functioning 
quite normally a portion of the gastric contents continued to empty 
itself through the pylorus. 



478 


FINNEY, FRIEDENWALD; “GASTROENTEROSTOMY 


End Results in Y'bahs after Operation op Gastroenterostoxiy. 



Total No. of 

Satisfactory 

Unsatisfact- 

Percentage of 

Years. 

cases. 

results. 

ory results. 

satisfactory 





recoveries. 

1 

. . 9 

8 

1 

88.8 

2 

, . 5 

5 

0 

100.0 

3 

. . 8 

7 

1 

87.5 

4 

. . 7 

6 

1 

85.7 

5 

. . 4 

3 

1 

75.0 

6 

. . 7 

5 

2 

• 71.4 

7 

. . 5 

5 

0 

100.0 

8 

. . 9 

9 

0 

. 100.0 

9 

. . 7 

6 

1 

85.7 

10 

. . 8 

6 

2 

75.0 

11 

. . 5 

3 

' 2 

,60.0 

Average of percentage of satisfactory recoveries 


. . 84.2 

Deaths .... 


. . . . 


. . 7.0 

Favorable results . 




. . 77.2 


Fom our observations of a study of 100 cases of gastroenterostomy 
we believe we are justified in arriving at the following conclusions: 

1. The largest proportion of cases in our series in which gastro- 
enterostomy was performed occurred between the thirtieth and 
sixtieth years, while the largest proportion of cases in which pyloro- 
plasty was performed occurred between the thirty-fifth and fiftieth 
years. 

2. Of the total number of cases of gastroenterostomy there were 
56 males and 44 females, while the total number in the pyloroplasty 
series numbers 63 males and 37 females. 

3. The duration of the symptoms in our gastroenterostomy 
cases varied from one month to nineteen years, the average duration 
being nine and a half years, while the duration of symptoms in 
our pyloroplasty cases varied between one and one half months to 
twenty-five years, the average duration being nine and a half years. 

4. In the gastroenterostomy cases the sjTOptoms appeared in the 
following proportions: pain 90 per cent. (51 males and 39 females); 
vomiting in 65 per cent. (36 males and 29 females); hematemesis 
in 23 per cent. (18 males and 5 females); melena in 44 per cent. 
(28 males and 16 females); retention in 36 per cent. (19 males and 
17 females); while in the pyloroplasty cases pain was present in 
92 per cent, of cases (58 males and 34 females) ; vomiting in 64 per 
cent. (44 males and 20 females); hematemesis in 21 per cent. (15 
males and 6 females); melena in 46 per cent. (29 males and 17 
females) ; retention in 42 per cent. (27 males and 15 females). 

5. In the gastroenterostomy series the ulcer cases are arranged as 
follows : there are 46 cases of gastric ulcer (32 males and 14 females), 
38 duodenal ulcers (15 males and 23 females), making a total of 
84 cases. In the pyloroplasty cases there were 55 cases of gastric 
ulcer (36 males and 19 females) and 32 duodenal ulcers (21 males 
and 11 females, making a total of 87 cases. It will be noted that 
in both series there is a preponderance of males over females, and 
of gastric over duodenal ulcers. 



FINNEY, FRIEDENWALD: GASTROENTEROSTOMY 


479 


6. In 67 of the gastroenterostomy patients operated on for 
obstruction 44 were due to gastric ulcer, 14 to duodenal ulcer, and 
9 to adhesions, while pyloroplasty was performed for obstruction 
iA 64 instances; for gastric ulcer in 51, for duodenal ulcer in 7, and 
inb for adhesions. 

7. In our gastroenterostomy cases secondary operations were 
performed in four instances to correct immediate difficulties while 
in the pyloroplasty cases secondary operations were required in the 
same number of instances for a similar purpose. 

8. After gastroenterostomy satisfactory results were secured in 
82 per cent, of cases, and unsatisfactory in 18 per cent., while pyloro- 
plasty was immediately successful in 90 per cent, cases and unsatis- 
factory in 10 per cent. 

9. There were seven deaths, following immediately upon the 
operation of gastroenterostomy, while but five deaths followed 
pyloroplasty. 

10. Of the 77 cases of gastroenterostomy followed during the 
first year of the operation the results were satisfactory in 84.4 
per cent, and unsatisfactory^ in 15.6 per cent., while of the 82 cases 
of pyloroplasty the results were entirely satisfactory in 93.9 per 
cent., and unsatisfactory in 6.1 per cent. 

11. Of the gastroenterostomy cases numbering 74 followed after 
the first year of operation, the results were satisfactory in 84.2 
per cent., and unsatisfactory in 15.8 per cent., while of the pyloro- 
plasty cases numbering 78, the results were satisfactory in 93.6 
per cent., and unsatisfactory in 6.4 per cent. 

12. The end results in the gastroenterostomy cases showed a 
percentage of 77.2 per cent, of satisfactory recoveries, while the 
pyloroplasty cases showed a percentage of 88.6 per cent. 

It is quite evident from our study of 100 gastroenterostomy 
operations and from a similar number of pyloroplasties that the 
immediate as well as the final results are clearly in favor of pyloro- 
plasty. The only indications in favor of gastroenterostomy are, 
as we have already pointed out, in those instances in which there 
is an inability to mobilize the duodenum when adhesions are too 
dense, and in those cases in which there is a thickening and infiltra- 
tion about the pylorus due to hypertrophic ulceration, conditions, 
however, which in our experience occur but rarely. Again there is 
no possibility of excising the ulcers when performing gastro- 
enterostomy, as can frequently be accomplished in pyloroplasty, 
when they are in the anterior wall. 

While in some instances gastroenterostomy maj- be the operation 
of choice, nevertheless we believe that on account of its comparative 
unsatisfactory end results, it should be as far as possible limited 
to the relief of stenosis of the pylorus, due to malignant disease, and 
that usually in nearly all other conditions pyloroplasty and pylorec- 
tomy are safer and more satisfactory procedures. 
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PROLONGED FASTING IN DIABETES.i 

By Frederick M. Allen, M.D., 

NEW YORK. 

(From the Hospital of the Rockefeller Institute for Medical Research, New York.) 

Partial pancreatectomy, with preservation of the pancreatic 
duct so as to avoid atrophj’^ of the remnant, gives a more satis- 
factory reproduction of clinical diabetes than is afforded by von 
IN'Iering and Minkowski’s total pancreatectomy or Sandmeyer’s 
method of slow pancreatic atrophy. Simple lowering of the sugar 
tolerance without diabetes, or diabetes varying in intensity from 
the mildest to the very severe, can thus be produced at will. As 
previously pointed out,^ animals thus prepared constitute valuable 
test-objects and afford favorable opportunities for research con- 
cerning diabetic therapy. In the milder types the measures ordin- 
arily used in human diabetes, namely, restriction of carbohydrate 
or protein and brief fasting, if necessary, suffice to keep the animals 
sugar-free and in good condition indefinitely. But in a more severe 
type these measures do not suffice and the animal quickly passes 
into a hopeless condition if more radical treatment is delayed. In 
this type the initial fast must sometimes be measured in weeks 
rather than in days. The subsequent diet must be such as to keep 
the animal at a low level of Aveight and metabolism. Certain 
influences which increase either weight or metabolism tend to bring 
back glycosuria in these animals as in human patients. If glycosuria 
persists in any animal the result is a downward sequence of lowered 
tolerance, emaciation, weakness, cachexia, and death, with parallel 
degenerative changes in the islands of Langerhans. ■ If glycosuria 
is prevented, the animals may remain lively and strong though thin; 
they may improve somewhat with time, and the islands seem to 
be spared. This evidence supports the hypothesis that one set of 
influences overtax and injure the internal function of the pancreas, 
and the opposite set of influences protect and rest the internal 
function of the pancreas. 

The treatment of diabetes at the Rockefeller Hospital has been 
based upon these animal experiments. The patients admitted have 
been forty-four, chosen as the most severe out of a considerable 
number of applicants, and representing a sufficient variety as 
respects age, social condition, and other factors. Certain points 
may here be mentioned concerning (1) the initial fast and (2) the 
subsequent diet. 

* Read at the meeting of the Association of American Physicians, Washington, 
D. C.. May, 1915. 

• Allen, F. M., Studies Concerning Glycosuria and Diabetes, Harvard University 
Press, Cambridge, Massachusetts. 
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Fasting has been employed by writers from Naunyn to Giielpa. 
The same i\Titers describe a numerous class of diabetics who are 
not made sugar-free, but go on with glycosuria and acidosis and die 
in' coma. Other patients are made sugar-free onlj^ after months 
of strict dietary treatment, including occasional single or repeated 
fast-days. Present experience indicates that the glycosuria in 
cases of even the severest type of diabetes may with advantage 
be cleared up by one initial fast. The necessary duration may 
sometimes be as long as eight or ten days. In one case of maximum 
severity in a youth, aged seventeen years, the changes accompanying 
fasting were studied by Dr. Eugene DuBois in the respiration 
calorimeter. He found that at the outset the total metabolism 
was about 8 per cent, above normal and the patient was excreting 
all or nearly all of the sugar formed from protein and burning 
practically no sugar at all. In a nine days fast the glycosuria 
ceased, the total metabolism fell to about 20 per cent, below normal, 
and the respiratory quotient showed that the sugar formed from 
protein was being burned. It will be remembered that respiratory 
quotients in the most severe cases during the “ oat cure” do not show 
increased combustion of carbohydrate. The above metabolic 
observations are new and constitute important evidence for the 
functional element in the etiology of human diabetes, since they 
show to what extent recovery can take place mthin a few days 
when the most complete possible rest is given the weakened meta- 
bolic function. 

Severe acidosis, which is knowm to be diminished by the shorter 
fasts previously employed, is still more reduced by the more pro- 
longed fasting. Dangerously weak and emaciated patients have borne 
the fasting with apparent benefit, giving the impression that they 
had been suffering more from intoxication than from lack of nutrition. 
Alcohol is valuable during fasting as a food which does not produce 
glycosuria, though its use is not essential. Broadly speaking, freedom 
from glycosuria seems attainable in all cases of uncomplicated human 
diabetes before there is danger of death from starvation. In a few 
cases seen personally or described by others, death from some 
severe complication has occurred before the urine became sugar-free. 
In such cases to date the complication has been a severe infection, 
or some condition strongly tending to increase metabolism or 
produce nervous or circulatory disturbance. The fasting has not 
appeared harmful even in these few cases where it has not been 
successful. One case of incipient gangrene and one dangerous car- 
buncle cleared up rapidly under fasting, and threatening complica- 
tions of infectious or any other character are considered an indication 
for the radical treatment as described. No contraindication has been 
met, unless it be the appearance of nausea, vomiting, and prostra- 
tion while fasting. One woman died in such an attack; but there 
were attacks of this character in her previous history, and it is not 
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positive that either the attack or the death was due to the fasting. 
One man began to vomit and feel unwell on the seventh day 
of fasting. He was fed and the symptoms immediately passed 
off. After two weeks of restricted diet a second fast easily cleared 
up the glycosuria. This simple precaution apparently prevents 
danger even in this rare type of cases, and in other cases there has 
never been any sign of danger or harm. 

Though the initial fast, to clear up glycosuria and other symptoms, 
is generally a very simple matter, the subsequent diet, to maintain 
this condition, is sometimes difficult. It is unquestionably true, 
in accord with Joslin’s^ warning, that when glycosuria is abolished 
and strength diminished by long fasting, and then glycosuria and 
acidosis allowed to return through improper diet, the last state 
of that man may be worse than the first. Herein may be found the 
causes of failure in past attempts of this sort. After the fasting 
patient has been completely sugar-free for one or two days, feeding 
is begun as outlined in former papers,^ and the tolerance of the 
patient for carbohydrate, protein, and fat is determined. Just as 
fasting is continued not for any limited number of days, but as 
long as necessary for sugar-freedom, so also the diet is governed 
not by any theoretical standard of protein or calories, but by the 
amount of each food that can be given in each indiiddual case while 
keeping the urine clear. Under this program even weak and emaci- 
ated patients have been subjected to under-nutrition in both 
protein and calories for weeks or months continuously, with ultimate 
benefit. Any trace of glycosuria is the signal for a fast-day with 
subsequent modification of diet, and routine fast-da.ys are often 
used as frequently as once a week even in absence of glycosuria. 
While individual details must be reserved to a later publication, 
two principles in the management of severe cases may be mentioned, 
namely, tlie benefit of keeping the patient permanently below 
weight, and the advisability of restricting the quantity of fat in the 
diet. 

A slight temporary reduction of weight was practiced in some 
cases by Naunyn, whose example has been widely followed. This 
was not tarried to the point of abolishing glycosuria and acidosis 
in the se^nrest cases; and generally the attempt has been to maintain 
these patients at the highest possible level of weight and nutrition, 
with the idea of helping them to withstand a Avasting disease. The 
present idea is the opposite to this, namely, that the reduction of 
weight is in itself beneficial to the diabetic condition and serves 
to spare the weakened function and increase tolerance. This 
measure, like the others, is carried to any point that may be neces- 


’ Discussion of paper at meeting of Suffolk County Medical Society in connection 
^■ith Boston Medical Librars', December 2, 1914. 

^ Allen, F. M., Jour. Amer. Med. Assoc., September 12, 1914; Boston Med. and 
Surg. Jour., Februarj' 18, 1915. 
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'sary in any particular instance. Sometimes a slight reduction 
of weight suffices even for a severe case. Again, a well-nourished 
patient, easily kept free from glycosuria, was reduced by twenty 
kilograms merely because of a slight stubborn ketonuria and a 
persistently high blood-sugar. Most patients are able to regain 
weight to a greater or less extent, but few severe ones are able 
to return fully to normal weight. Any increase that is possible 
without return of symptoms is permitted. Any gain that brings 
back glycosuria or ketonuria is checked. The experience in human 
patients thus far runs parallel to that in the animal experiments 
upon which this suggestion was founded. 

In the treatment of diabetes heretofore, fat has been freely 
given and even forced upon the patient. ■ It has been restricted 
only in certain cases with high acidosis and danger of coma. The 
doctrine has been that fat does not affect diabetic glycosuria except 
in very rare “fat-sensitive” patients; also, that the diabetic must 
receive the number of calories required by his metabolism, plus 
the number of calories lost as sugar and acetone bodies in the urine, 
and fat has been considered the best food for crowding in these 
calories. Anyone can readily convince himself that, in a suitably 
severe diabetic who is symptom-free for days or weeks on a fixed 
diet, the addition of some quantitiy of butter or olive oil to the diet 
will bring back the glycosuria, ketonuria, and other symptoms 
immediately or within a short time. The feeding of fat alone does 
not cause glycosuria, and there is no proof that the sugar is formed 
from the fat; more probably the sugar excretion results from the 
stimulating effect of fat upon metabolism. The overtaxing of the 
patient’s metabolism by giving fat beyond the limit of tolerance 
may be an additional explanation of the failure to keep certain 
patients free from glycosuria and ketonuria under former methods 
of treatment. 

Concerning any proposed treatment, inquiry is proper whether 
it is new and whether its results are superior to those of the old 
methods. The following statements can be made regarding these 
points. 

The principle tentatively suggested that increase of weight or 
metabolism increases strain upon the internal, pancreatic function 
and reduction of weight or metabolism reduces strain upon the 
internal pancreatic function, is new, and if it proves valid will be a 
useful general guide in treatment. The animal experiments likewise 
are entirely new. The general policy of insisting upon prompt 
and lasting freedom from glycosuria and acidosis in all cases of 
diabetes, even the severest, is a new one. In addition, the main 
features wherein the proposed treatment differs from the previously 
established methods may be summarized under the following 
five headings. The first two represent differences merely of degree, 
in that the proposed treatment is more radical than the old ; namely. 
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first, an initial fast sufficient to clear up glycosuria in any case 
and then one or two days longer; second, a subsequent diet such as 
to keep glycosuria and acidosis permanently absent, with as many 
interspersed fast-days as necessary for this purpose. The third 
and fourth features represent differences not in degree but in kind, 
and are diametrically opposed to the prevalent teachings; that is, 
the third opposes the idea that the diabetic should be kept at the 
highest possible level of weight and strength, and that gain in 
weight is synonymous with improvement; and it substitutes for 
this the plan of keeping most severe diabetics intentionally and 
permanently at a sufficiently low level of weight and metabolism, 
in the belief that return of symptoms and downward progress is 
thus prevented. The fourth feature stands opposed to the doctrines 
that fat feeding does not appreciably influence diabetic glycosuria, 
and that calories lost in the urine should be replaced b.y additional 
calories in the diet, preferably in the form of fat. It opposes to 
these the observation that addition of fat to a fixed diet suffices 
to bring back both glycosuria and ketonuria in most severe diabetics, 
and the principle that the patient’s tolerance for fat and calories 
should be followed in the same way as the tolerance for carbohydrate 
and protein. The fifth feature consists merely of routine or inci- 
dental matters, which are not without practical importance. Among 
these may be mentioned (1) the diet such as not to overtax tolerance 
and yet satisfy the patient sufficiently that he will follow it contin- 
uously at home; (2) the absence of any specific craving for carbo- 
hydrate such as diabetics are supposed to manifest, and the contra- 
diction of the prevalent idea that most severe diabetics cannot 
be trusted; (3) the avoidance of the need of alkali for more than 
a few days, and therewith relief from disturbances due either to 
acidosis on the one hand or to prolonged large doses of soda on the 
other; (4) the principle of clearing up the urine quickly and devot- 
ing the greater part of the stay in hospital to educating the patient, 
rather than devoting the greater part of the stay in hospital to 
clearing up the urine and dismissing the patient shortly thereafter; 
(5) instruction of the patient in the simple means of controlling 
his ovm condition, through his diet, his body weight, and the daily 
testing of his own urine with Benedict’s solution. 

The immediate results as observed up to the present have ap- 
peared uniformly beneficial. Reports from a number of clinicians 
experienced in the older methods of treating diabetes agree that 
these results under the new method are more favorable. Also the 
relative simplicity of the proposed method, and the fact that it 
stops glycosuria without running any risk of acidosis, makes it 
available for a large body of general practitioners who have hereto- 
fore not felt safe in withdrawing carbohydrate or attempting 
to stop glycosuria in cases vdth any marked ketonuria. Patients 
also generally accept radical treatment vith quick decisive results 
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more readily than the weeks or months of privation heretofore 
used in stopping glycosuria, and the quick relief from polyphagia, 
polydipsia, and other symptoms aids further in securing their 
cooperation. For these reasons it is believed that the innovations 
described are of some real value. As respects the remote results 
and the influence on the ultimate prognosis of severe diabetes, 
longer experience must decide. A question is here involved whether 
diabetes is an inherently progressive disease or whether it is the 
simple weakness of a metabolic function. If it is the former, 
patients must ultimately go down hill and die, though not in diabetic 
coma, and the beneflt will consist only in lengthening their lives 
and keeping them more comfortable. If it is the latter, downward 
progress may be indefinitely prevented by avoiding overstrain 
of the weak function, just as in animals. Among the patients 
treated thus far, during a variable number of months in the hospital 
and at home, spontaneous downward progress has not yet been 
observed. Whatever the ultimate outcome, two conclusions seem 
justified by present knowledge: (1) that this treatment removes 
glycosuria and acidosis more quicldy and surely than has been 
the practice heretofore, and (2) that patients do better when glyco- 
suria and acidosis are removed than Avhen they are allowed to 
continue. 


PRESENT-DAY TREATMENT AND PROGNOSIS IN DIABETES. 

By Elliott P. Joslin, M.D., 

BOSTON, MASSACHUSETTS. 

(From the Nutrition Laboratory of the Carnegie Institution of Washington in Boston, 
and the Department of Theory and Practice of Medicine of the Harvard 
Medical School, Boston.) 

It is no exaggeration to say that the advance in the actual treat- 
ment of diabetes mellitus during the twelve months just passed 
has been greater than in any year since Rollo’s time, and it should 
be emphasized that this improvement in treatment comes not by 
chance, but as a result of patient scientific experimentation, Avhich 
has been based upon the work of the foremost investigators in both 
laboratory and clinic. It follows experiments upon animals, and is 
an answer to those critics who have claimed that animal experi- 
mentation in diabetes had failed to justify itself. At the same time 
better and simpler technical methods for the study of the blood, 
urine and respiratory e.xchange, as well as new knowledge of the 
metabolism of diabetes, have contributed a share to this improve- 
ment. The truthfulness of the foregoing is easily shown. One 
year ago physicians were generally afraid to teach their patients 
to test their urines for sugar; today the physician feels himself 
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to so much greater an extent master of the disease that this is one 
of the first steps to be taken. 

The advantage of maintaining the urine sugar-free has been 
universally recognized, but all have conceded that this was im- 
possible without danger from acidosis and inanition. Fasting and 
a low diet have been known, but it is only fair to give Allen the 
credit of first to see the therapeutic significance of inanition upon a 
severe case of diabetes, second to prove upon diabetic dogs that 
prolonged fasting would render them sugar-free, and third to have 
the courage of his convictions and apply this principle to human 
diabetes. Thanks to Dr. Frederick M. Allen we no longer nurse 
diabetics — we treat them! 

A review of all my private cases of diabetes, undertaken for 
this special purpose, has convinced me that prolonged fasting has 
produced results far and away ahead of any methods which I have 
hitherto employed. For myself, I consider the impression which I 
have thus obtained of far more value than any statistics which my 
records afford, but it is almost my duty to present these as well. 


Table I. — Cases under Observation May 1, 1914, to May 1, 1915. 


Cases. 

Total. 1 

. Traced. 


Dead. 

j Alive. 



1 

No. 

Per cent. 

1 

No. 

Per cent. 

T otal 

211 

, 211 j 

31 

14.7 

180 

85. 3 

Old 

75 

75 1 

11 

14.7 

64 

85.3 

New 

130 

1 130 

20 

; 14.7 

no 

85.3 

Fasted 

Not fasted 

55 

: 55 1 

1 

, ! 

0 

10.0 

49 

! 89.1 

1 


Old cases are those first seen prior to May I, 1914; new cases are those first seen after May I, 
1914. 


Table II. — ^Age at Death of Fatal Cases. 


Cases. 

' Total. 

0-10 

11-20 i 21-30 

1 31-40 

1 ! 

41-50 

1 

51-00 1 01-70 

71-80 

Old ... . 

11 

0 

1 : 

1 1 0 1 

1 

1 ^ 1 

2 

2 . 1 

4 

New .... 

20 

3 

1 2 i 3 

1 1 

0 1 

3 

6 1 1 

2 


As a matter of fact, I have seen 211 cases (75 old and 136 new) 
of diabetes in the twelve months from May, 1914 to May, 1915. 
All of these have been traced and are available for statistics. (See 
Tables I and II.) Of these 13 are dead, a mortality of 15 per cent. 
Fifty-five of the 211 cases were fasted and of these 6 died — a 
mortality of 11 per cent. In this paper I will discuss the causes of 
death of fatal cases among the number fasted. Case No. 64S was 
the first case I fasted, and I simply kept her sugar-free a part of 
one day in May, and then allowed her gradually to return to her 
former diet. She died in coma June 16, 1914. Case No. 707 
was my second case to undergo fasting, and he never actually 
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became sugar-free. He at once returned home, broke all dietetic 
restrictions, and died in forty-six days of coma. I had not then 
gained sufficient confidence in the treatment to impart it to the 
patients and to prevail upon them to carry it through to the end. 
Today there is no need of that, for one patient laughs the other 
half through the fasting days. Another death was Case No. 855, 
aged seventy years, onset at fifty-eight years, weight 220, who was 
first seen by me four days after an operation for appendicitis, during 
which, unfortunately, a large quantity of ether was employed. 
Despite fasting, which for the most of the time had been nearly 
absolute, he never became sugar-free. He died of heart failure, 
without coma, but probably associated with a necrosis of the cells 
of the liver and pancreas. Case No. 764 was fasted after leaving 
my supervision by another physician. The patient broke treatment, 
exercised unusually, and died promptly in coma. He lived some 
four hundred miles from Boston, and seven miles from the physician 
in attendance, and was that physician’s first case. Case No. 576 
was fasted. He died of recurrence of cancer in the scar of the 
abdominal incision forty-seven days after the growth had been 
removed from the bladder by Dr. Chute. Case No. 430, who 
developed diabetes in June of 1908, at the age of fifty-two years, 
came under my observation in July, 1911, and was fasted for a 
day in September, 1914. He returned to Canada and died on March 
12, 1915, of diabetic coma. The other 49 cases which have been 
fasted are alive. 

Corroborative evidence of the value of Dr. Allen’s ideas is the 
gratifying fact to me that the last death to occur while the patient 
was under my personal supervision in a hospital was on August 
29, 1914. That patient. Case No. 758, had a blood-pressure of 215, 
and died of coma. Since 'that date 48 cases have been treated by 
me in hospitals vdthout a death. 

The study of the respiratory quotient of two groups of fatal 
cases of diabetes and another group of living cases furnishes evidence 
which is worthy of mention. These investigations were made 
at the Nutrition Laboratory of the Carnegie Institution in con- 
junction Muth Professor Francis G. Benedict, and are illustrated 
in Tables HI and IV. In the first group of fatal cases v4th a 
respiratory quotient of 0.71, the duration of life following the period 
of observation varied between forty-four and fourteen days. In 
another group of eight fatal cases v4th the somewhat higher res- 
piratory quotient of 0.74, the duration of life under similar con- 
ditions varied from four hundred and forty-two to seventy days. 
In comparison witli these groups of fatal cases, there is a group 
of four cases still living. The average respiratory quotient of these 
four cases was 0.715, but the duration of life had already reached, 
up to May 1, 1915, from eight hundred and sixty-two to one hundred 
and thirty-four days. These patients are now (June 1, 1915) 
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all alive and are in good condition. Furtliermore, they have been 
treated along lines employed by Dr. Allen. 



Table III.- 

— Respiratory Quotient in Severe Diabetes. 



Year. 

Cases. 

Observers. 


R. Q. 


1894 

1 

Wcintraucl and Laves 

0.70 


1897 

2 

Nehring-Schmoll 


0.72 


1905 

o 

Magnus-Lcvy 


0.71 


1907 

1 

Mohr 


0.72 


1908-1911 

19 

Benedict and Joslin 


0.73 


1912 

8 

Roily 


0.74 


1912 

3 

Grafc and Wolf 


0.74 ■ 


1912-1914 

7 

Benedict and Joslin 


0.73 

Table IV. — Respiratory Quotient 

IN Fatal and Living Cases of Severe 



Diabetes Compared. 




Fatal cases. 


Four living cases. 

No. of 

Days before 


Case 

Days before 


oa33.s. 

coma. 

R. Q. 

number. 

M.ay 1. 1915 

R. Q. 

6 

44-14 

0.71 

552 

8G2 

0.72 




7G5 

187 

0.73 




78G 

173 

0.71 

8 

442-70 

0.74 

806 

134 

0.70 




4 cases 

8G2-134 

0.715 


The behavior of the various types of diabetes under fasting and 
a low diet is not quite uniform. The mild and moderately severe 
cases have done well and time has been saved in the initial treat- 
ment. A good many of the moderately severe cases, who frequently 
showed sugar, now keep sugar-free easily and this has contributed 
much to their peace of mind. Both conditions may be attributed 
to the patients having learned to test their own urines. Children 
have been particularly favorable subjects, although I cannot say 
that I have a case under treatment which has exceeded that of 
Case No. 74, a duration of three years and eleven months, which 
is my record case for a child with an onset under fifteen years. 

Complications of pruritus, carbuncles, and abscesses have 
cleared up better than formerly, and so did one case with neuritis. 
A woman. Case No. 812, six months pregnant and with 6.4 per 
cent, of sugar, under a low diet — ^not fasting — became sugar-free, 
was delivered by Cesarean section by Dr. J. C. Hubbard, and both 
baby and patient are now, eight weeks later, in good condition. 
Other patients have been operated upon successfully for cancer 
of the uterus, cancer of the bladder, removal of prostrate, amputa- 
tion for gangrene and for extensive carbuncles. 

The results are divergent with long-standing cases. In one 
notable case. Case No. 801, of ten years’ duration, there is no 
question but that the improvement has been marked, and now he 
lives comfortably on a diet of 45 .grams carbohydrate or less and 
attends to his customary occupation. Incidentally, the recovery 
from a carbuncle which led to his first coming to me for treatment, 
was unusuallj^ prompt. But another case. Case No. 352 of twenty- 
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one years’ duration, who was not doing well, although he has be- 
come sugar-free, has a tolerance of only 10 to 15 grams carbohy- 
drate. His weight is maintained after an initial loss of four and 
one-half pounds, but he is weak. I think that his strength will 
return, but the blood sugar varies between 0.14 per cent., 0.19 per 
cent, and 0.27 per cent., although no complicating nephritis is 
present.^ Another patient. Case No. 664, has steadily lost weight 
and although she feels fairly comfortable, is weak. Perhaps I 
should treat this last patient more rigorously — perhaps the diseased 
pancreatic function is really becoming exhausted. Sometimes 
it almost seems as if a patient with diabetes, as well as his friends, 
felt injured if his span of life was not prolonged further than that 
of a healthy individual. There is no question but that many of the 
patients of a severe type are less vigorous for some weeks after the 
fasting period is over than before it began, when they were excreting 
sugar. In a number of cases time enough has elapsed to show that 
‘strength is regained, but this is not universal Perhaps I look for 
too quick results. However, it would not be fair to say to an active 
diabetic doctor, with a rather severe type of diabetes, that if he 
followed this plan of treatment he could return to a strenuous 
practice in three or four weeks. Of course he ought not to have a 
strenuous practice, but all of us know that many such physicians 
do. On the other hand, it would be perfectly correct to say, if you 
follow this plan of treatment, there is little doubt but that you 
will live longer, only you must live at a reduced rate. 

There remains the type of disease with severe acidosis, and 
for these patients this form of treatment is almost universally 
successful. Table V on page 490 illustrates this point. 

Unfortunately, in none of the severe cases has there been any 
decided gain in tolerance, although there have been deceptive 
apparent gains. 

The advantages of the new treatment are many. It has made 
attainable the ideals of treatment — namely, a sugar-free and acid- 
free urine. The standards of the success of treatment are so simple 
that they are within reach of the patient. At one stroke the patient 
is delivered from medicines, patent and otherAwse, sham kinds of 
treatment, gluten breads, and in 99 cases out of 100 of alkalis. He 
can now test all measures for himself. Consider the amount of 
time and money saved both doctor and patient in urinary tests. 

The hospital stay is not particularly shortened, except indirectly 
by the avoidance of complications, because the patient requires a 
more thorough education in the diet. It does simplify general 
hospital treatment, because so soon as a diabetic patient in an open 
ward shows- sugar, it ’^•ill generally mean that he has broken his 
diet, for which the automatic penalty is a fast until sugar-free. 


* This patient has continued to improve, looks well and rides horseback. .Inly, 101.5 



Table V. — Case No. 740. Male. Onset in May, 1914, at Twenty Yeabs and Ten Months. 
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Unquestionably complications will become less frequent, and it is 
possible that arteriosclerosis will less commonly occur in the long 
standing cases as a result of the restricted diet. 

One of the greatest benefits which will be derived from the new 
method of treatment is the basis which it will give for new lines of 
experimental work. The question of the D : N ratio should be soon 
settled. Already new facts have appeared as a result of the study 
of the metabolism of these patients, and to some of these attention 
is now directed. 

The investigation of the metabolism of severe cases of diabetes 
has been continued by Professor Benedict and myself at the 
Carnegie Laboratory, and 19 more patients have been studied 
since September 1, 1914. The first notable change which we ob- 
served was an upward tendency of the respiratory quotient in these 
cases following the institution of a fast. This became so marked that 
we had doubts about the accuracy of the respiration apparatus 
which Ave employed. A new apparatus, devised by Dr. Benedict, 
but not yet described, Avas also employed, and with this the results 
Avere essentially the same. Still more recently aa’^c have confirmed 
our data Avith the Tissot apparatus and the bed calorimeter. In 
January Ave compared the results Avhich Dr. Du Bois obtained Avith 
tAVO of Dr. Allen’s patients, and noted that in his laboratory a 
similar tendency had been recorded. Table V illustrates this 
increasing respiratory quotient and other changes in the metabolism. 
The patient Avas Case No? 740, a young man in AAdiom the onset 
of the disease occurred at the age of tAventy years and ten months 
in 1914. He shoAA'^ed, nineteen days before the first test, 5.6 grams 
of ammonia nitrogen in twenty-four hours, and 74 grams sugar 
in the urine upon a diet supposedly containing but a fcAV grams of 
carbohydrate. In June he was sugar-free and at Avork. 

It AAull be noted that the respiratory quotient Avas 0.72 upon the 
first day of obserA^ation, but gradually rose to 0.76 upon the last 
■ day. If one calculates the non-protein respiratory quotient, it 
will be seen that this also rose, and it is obAuous that notable quanti- 
ties of carbohydrate, or some material with a high respiratory 
quotient, must haA'^e been burned following the starA’^ation treatment. 
This remarkable phenomenon is hard to explain. Has the diabetic 
patient actually more carbohydrate in the body than is commonly 
supposed? Could the rising quotient be due to combustion of acid 
products, of AAdiich the respiratory quotients for acetone, diacetic 
acid and beta-oxybutyric acid are 0.75, 1 and 0.89 respectiA^ely? 
The chart sIioaa’^s that if a diabetic is fasted acidosis disappears, 
and this is in marked contrast to the behavior of normal men, 
for they present acidosis upon fasting AA'ith no increase in the 
respiratory quotient as the fasting proceeds. 

The metabolism at the beginning of the experiment A\as IS per 
cent, higher than at the end. Coincident Avith this decrease in the 
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metabolism was the fall in acidosis. It appears, furthermore, 
logical to conclude that if the metabolism- had been estimated a 
few days prior to the first experiment when the acidosis was greatest 
of all, amounting to 5.6 grams ammonia-nitrogen, the metabolism 
would have been still greater. The normal metabolism for this 
patient lay probably somewhere between the metabolism first and 
last recorded, and one would not be far wrong to estimate it at the 
beginning of the test at 10 per cent, above normal and at the end 
at 10 per cent, below normal. The significance of the fall in meta- 
bolism with the decrease in acidosis is striking. 

The chart is also instructive in that the falling metabolism 
bears no relation whatsoever to the blood sugar, for this was essen- 
tially the same throughout. It is interesting that the calories per 
kilo per twenty-four hours, as calculated from the oxygen inhaled, 
amounted to approximately 28 to 24 per day, and that the calories 
given the patient during the latter part of the period were approxi- 
mately this same figure. Subsequent days have confirmed the 
observation that this patient, ivhen sugar and acid-free, can hold 
his weight at a little less than 30 calories per kilogram body 
weight. 

The method which has been employed in the treatment of these 
cases has been similar to that recommended and described by Dr. 
Allen. The more closely’ his directions have been followed the 
better the patients have done. No patignt has required more than 
five days to become sugar-free. Many patients became sugar-free 
after the omission of three or four meals. Patients are put to 
bed and the plan of treatment is carefully explained to them. 
They are furnished vnth note-books in which answers to their 
questions are recorded, taught the use of a diet card and how to 
examine the urine for sugar vuth Stanley R. Benedict’s solution. 
As a working basis the general plan of treatment is summarized 
below, and for convenience the follovang diet chart, printed on a 
card five bj^ three inches, has been used. 

Fasting. Fast until sugar-free. Drink water freely and 
one cup tea and one cup coffee if desired. If sugar persists after 
two days of fasting, add in divided portions 300 c.c. clear meat 
broth. 

Alcohol. If acidosis (diacetic acid) is present, take 0.5 c.c. 
alcohol per kilogram body weight daily until acidosis disappears. 
Alcohol is best given in small doses every three hours. 

Carbohydrate Tolerance. When the twenty-four hour urine 
is sugar-free, add 150 grams of 5 per cent, vegetables, and continue 
to add 5 grams carbohydrate daily up to 20 grams, and then 5 
grams every other day, passing successively upward through the 
5, 10 and 15 per cent, vegetables, 5 and 10 per cent, fruits, potato 
and oatmeal to bread, unless sugar appears or the toleranee reaches 
3 grams carbohydrate per kilogram body weight. 
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Strict Diet. Meats, Fish, Broths, Gelatine, Eggs, Butter, Olive 
Oil, Coffee. Tea and Cracked Cocoa. 


Foods Arranged Approximately According to Per Cent, of Carbohydrates. 


VEGETABLES 


1 

) 


5 per cent. 

10 per cent. 

i 15 per cent. 

20 per cent. 

Lettuce 
Spinach 
Sauerkraut 
String beans 
Celery 
Asparagus 
Cucumbers 
Brussels 
sprouts 
Sorrel 

Endive 
Dandelions 
Swiss chard 
Sea kale 

Cauliflower 

Tomatoes 

Rhubarb 

Egg plant 

Leelvs 

Beet greens 

Water cress 
Cabbage 

Radishes 

Pumpkin 

Kohl-rabi 

Broccoli 

Vegetable 

marrow 

Onions 

Squash 

Turnip 

Carrots 

Okra 

Mushrooms 

Beets 

i Green peas 
j Artichokes 
; Parsnips 

1 Canned 
j lima beans 

1 

1 

Potatoes 

Shell beans 

Baked beans 
Green corn 

Boiled rice 

Boiled 

macaroni 


FRUITS 1 


1 

i 

Ripe olives (20 per cent, fat) 

Grape fruit 

Lemons 

Oranges 

Cranberries 

Strawberries 

Blackberries 

Gooseberries 

Peaches 

Pineapple 

Watermelon 

1 Apples 

1 Pears 
, Apricots 

1 Blueberries 
Cherries 
, Currants 
Raspberries 
Huckleberries 

Plums 

Bananas 

Butternuts 

Pignolias 

NUTS 

Brazil nuts 
Black walnuts 
Hickory 

Pecans 

Filberts 

, Almonds 

I Walnuts (Englisli) 
Beechnuts 

1 Pistachios 

1 Pinenuts 

1 

j Peanuts 

; 40 per cent. 

1 Chestnuts 


. MISCELLANEOUS | Reckon actually available carbohydrates in vcgctablc.s 

Unsweetened and unspiced pickles, clams, I of % cent, group as 3 per cent., of 10 per cent, group 
oysters, scallops, liver, fish roe as 6 per cent. 


Carbo- 

hydrates 


Contain approximately. 

Protein. 

Fat. 

grams. 

Calorics. 

Oatmeal, dry weight .... 

5 

2 

20 

no 

Meat (uncooked) 

0 

2 

0 

40 

Meat (cooked) 

8 

3 

0 

00 

Broth 

. 0.7 

0 

0 

3 

Potato 

1 

0 

6 

30 

Bacon (cooked) 

5 

15 

0 

155 

Cream, 40 per cent 

1 

12 

1 

120 

Cream, 20 per cent 

1 

6 

1 

00 

Milk 

1 

1 

2 

20 

Bread 

3 

0 

IS 

no 

Butter 

0 

25 

0 

240 

Egg (one) 

6 

5 

0 

75 

Brazil nuts 

5 

20 

2 

210 

Orange (one) 

0 

0 

10 

40 

Grape fruit (one) 

0 

0 

10 

40 

Vegetables, 5-10 per cent, groups . 

. 0.5 

0 

1 

0 

1 gram protein, 4 calorics. 

1 gram fat, 9 calorics. 

6.25 grams protein contain 1 gram nitrogen. 

30 grams (g) or cubic centimeters (c.c.) =1 ounce. 

A p.atient *‘at rest” requires 25 to 30 calorics per kilogram 

1 gram carbohydrate, 4 calories. 
1 gram alcohol. 7 ciilorics. 

1 kilogram = 2.2 pounds. 

body weight. 


Protein Tolerance. When tlie urine lias been sugar-free 
for two days, add 20 grams protein (tliree eggs) and thereafter 
15 grams protein daily in the form of meat until the patient is 
receiving 1 gram protein per kilogram body weight, or if the ear- 
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boliydrate tolerance is zero, onlj'’ f gram per kilogram body weight. 
Later, if desired, the protein maj^ be raised to 1.5 gram per kilogram 
bod.y weight. 

Fat Tolerance. While testing the protein tolerance, a small 
quantity of fat is included in the eggs and meat given. Add no 
more fat until the protein reaches 1 gram per kilogram (unless 
the protein tolerance is below this figure), but then add 25 grams 
fat daily until the patient ceases to lose weight or receives not over 
40 calories per kilogram body weight. 

Reappearance of Sugar. The return of sugar demands fasting 
for twenty-four hours or until sugar-free. The diet preceding the 
reappearance of sugar is then resumed except that the carbohydrate 
should not exceed half the former tolerance until the urine has been 
sugar-free for two weeks, and it should not then be increased more 
than 5 grams per n^eek. 

Weekly Fast Days. Whenever the tolerance is less than 20 
grams carbohydrate, fasting should be practised one day in seven ; 
when the tolerance is between 20 and 50 grams carbohydrate, 5 
per cent, vegetables and one-half the usual quantit.y of protein 
and fat are allowed upon the fast day; when the tolerance is between 
50 and 100 grams carbohydrate, the 10 per cent, and 15 per cent, 
vegetables are added as well. If the tolerance is more than 100 
grams carbohydrate, upon the weekly fast day the carbohydrate 
should be halved. 

Bread is seldom prescribed, because it is so easy for a patient 
to overstep the limits. Manj’^ patients use bread substitutes, 'such 
as Huntley & Palmer's Akoll Biscuits, Barker's Gluten Flour- 
(Brand A), Hepco Flour Lyster Bros’. Diabetic Flour, White- 
field, New Hampshire. The quantity of fat which it is necessary 
to give a severe case is considerable. A diabetic weighing 60 kilo- 
grams requires at least 30 calories per kilogram body weight to be 
up and about the hospital, with an occasional walk. Since in the 
severe cases not more than 10 grams carbohydrate, representing 
40 calories, can be given in this form, and seldom more than 75 
grams protein (1.25 grams per kilogram body weight) which would 
amount to 300 calories more, the balance of the diet must be made 
up of 150 grams fat, amounting to 1350 calories, and even more 
unless 15 grams alcohol are given, which would amount to 105 
calories. 

Table ATI. — Quantity of Food Required by a Severe Diabetic Patient 

AVeighing 60 Kilograms. 



Quantity 

Calories 


Total 

Food. 

grams. 

per gram. 


calorics. 

Carbohydrate .... 

. . . . 10 

4 

= 

40 

Protein 

.... 75 

4 

SS 

300 

Fat . . 

150 

9 

= 

13.50 

Alcohol 

15 

7 

= 

105 



Total 


1795 


= Herman Barker, 433 Broadway, Somerville. 

= Waukesha Health Products Co., Waukesha, Wisconsin. 
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The quantity of fat (150 grams to 160 grams) is easily given in the 
form of 120 c.c. of 40 per cent, cream (48 grams), 15 grams of oil 
(15 grams) and 3 eggs (15 grams), bacon (cooked) 30 grams (15 
grams), meat, cooked, 100 grams (5 grams), and butter 60 grams 
(50 grams). These figures are only approximately correct. 

Should the patient remain sugar-free and the weight be main- 
tained upon this diet, gradually the quantity of fat could be lowered 
and the carbohydrate increased. A very few of my patients have 
a tolerance for between 200 and 300 grams of carbohydrate. With 
most, the tolerance is below 100 grams, and with the majority it is 
under 50 grams. 

The patient should have one day of restricted diet each week, 
no matter bow mild the case. This is done partly to spare the 
function which controls the carbohydrate metabolism, but also to 
remind the patient of what a strict diet realij’’ is. The patient 
is told to gain little or no weight, and as Dr. Allen advises, not to 
come up to his former weight. The severer cases examine the urine 
dailjq and the milder ones once a week. The patients are instructed 
to lead less strenuous lives. Unfortunately, they feel so well 
that often this advice is disregarded, and I believe that all of us 
err in allowing our patients to do too much. They should have nine 
hours in bed at night, and should have a quiet hour of rest each 
day, no matter how well they feel. 

Patients must be followed up. The secret by which this is b : ought 
about lies in instructing the patient how to live in the first few 
days of treatment, and making him understand that he must always 
be under supervision. This is sometimes difficult, for a doctor 
does not like to force a patient to come to him. Fortunately, 
improvement in the treatment of diabetes is rapid enough to enable 
a physician to repay his patient for a visit ivith new ideas at com- 
paratively short intervals. 

The after treatment of diabetic patients is quite as important 
as the initial treatment. Patients must learn to keep sugar-free 
and maintain weight, and when difficulties occur report for advice. 
There is not the slightest doubt, in my opinion, that even under 
the old regime the patients who Avere' kept under judicious super- 
vision did better than those ivho neglected treatment. 

Many dangers suggested themselves when I commenced to use 
the fasting treatment, but most of these have gradually faded away. 
It is still true that a patient ivho undertakes the treatment and 
then relapses to former slack methods is worse off than his untreated 
brother. Liability to infection is not common. A child. Case No. 
813, of eight years acquired tonsillitis and developed, an otitis 
media, but this was a circumstance not unusual for any hospital 
patient. In another direction an unlooked for danger has appeared. 
Owing to the apparently easy control of diabetes, several diabetic 
married Avomcn have seen no rea.son why tliey should not become 
pregnant. So far I have treated but one case under the new regime. 
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and that patient did well. How other patients will do I cannot 
predict. 

More difiiculties will arise in the introduction of the newer 
methods of treatment from the phj^sician than from the patient. 
Physicians who have only an occasional case of diabetes under 
their care, and in general mild ones, will not take the time or see the 
necessity of keeping their patients sugar-free. It is the same 
experience with which we are all familiar in pulmonary tuberculosis. 
A number of physicians who have had serious cases have become 
interested and investigated the treatment, and these report excellent 
results. In several instances fasting has been carried out most 
successfully by the family physician at home. The difficulty will 
arise in prevailing upon the physieian to carrj'" out protracted fast 
in the severer types of the disease. This takes real courage,-.and it is 
desirable that all who have had good results with severe cases should 
publish their reports. The doctor in the hospital clinic can easily 
handle the patient, but it takes time to educate the family and 
all the friends. 

No one can tell how well diabetic patients will do in the future. 
It is surprising to me to note how much better my patients have done 
during the last six months, and to note that those cases which have 
followed most carefully the restricted diet and fasting have done the 
best. So far, no patient whom I have taught to do his own urine 
during the last year has died. I am coming to feel that coma no 
longer represents the culmination of the disease, but that it is an 
avoidable accident. 
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RELATIVE PULMONARY INSUFFICIENCY (GRAHAM STEELL 

MURMUR). 

By Joseph S.ailer, M.D., 

PHILADELPHIA. 

In 1888 Graham SteellJ in discussing the physical signs of mitral 
obstruction and regurgitation, wrote as follows: “Mitral diastolic 

1 Med. Chron., 1888, viii, 89. 
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murmurs of less intensity .are, however, not infrequently heard 
best to the left of the sternum just below the pulmonic area about 
the sternal end of the fourth rib and downwards for a little waj^ 
over the right ventricle. Again, a still finer, in fact a soft blowing 
diastolic murmur, is not very rarely to be heard in the pulmonic 
area itself as well as for a short distance below it. There can be no 
question of the occurrence of such a murmur in a few cases of 
mitral stenosis, but its interpretation has been a matter of dispute. 
It is difficult to accept the view that it is a direct mitral murmur 
owing to the softness, and it has been suggested that it is really a 
murmur of coexisting aortic regurgitation. The diastolic murmur 
of aortic regurgitation may undoubtedly be propagated into this 
region, as if by predilection, when it is feeble; but in the cases of 
mitral stenosis in which I have observed this murmur there was no 
evidence of aortic regurgitation in the pulse or otlierwise. I 
have thought that the murmur in question may be explained by a 
trifling leakage taking place through the valves of the overdistended 
pulmonary artery, just as we know that regurgitation occurs under 
similar conditions in the case of the aorta. I once observed a case 
of cirrhosis of the lung which I interpreted in this way.” 

In 1906 he wrote- as follows: “The diastolic murmur in the pul- 
monic artery may, as already noted, accompany congenital stenosis, 
being due to the coincident deformity and incompetence of the 
valves. Such a murmur is not a rare occurrence in cases of long- 
standing mitral stenosis. When first established it usually comes 
and goes according to the degree of blood-pressure within the 
vessel. It is accompanied by dilatation of the pulmonic artery, 
which, as already stated, under the circumstances maj' become 
atheromatous like the aorta. This murmur has been called the 
murmur of high pressure in the pulmonic artery.” 

It would appear from this that Steell had frequently heard this 
murmur, but in an article published between tlie appearance of his 
first article on the subject of mitral stenosis and his tex-t-book upon 
Diseases of the Heart, he gave a statistical analysis of fifty cases 
of mitral stenosis. Discussing the diastolic murmurs heard in these 
cases, he states that in Case 46 there is some ground for belief that 
the murmur representing the murmur of high pressure in the pul- 
monic area which he had described was present. It appears, there- 
fore, that tliis murmur was doubtfully present in not more than 2 
per cent, of his cases, and probably, had liis observations been 
extended, in a considerably smaller percentage. Although he 
speaks of the fact that the occurrence of this murmur is associated 
with dilatation of the pulmonic artery, he brings forward no definite 
proof tliat such a dilatation occurs, for it does not appear in any 
case tliat he found such a dilatation jiostmortem. At least no 


- Diseases of the Heart, Manchester, 1900, p. 105. 
VOL. 150, Ko. 4. — ocTOBEn, 1915. 17 
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such finding is mentioned, and it seems reasonable to conclude that 
it would have been. 

This murmur has attracted little, if anj^, attention from other 
clinicians. It is not mentioned by McKenzie nor by Hirschfelder, 
nor have I, to the best of my recollection, come across reference to 
it in literature exeepting in the articles by Steell himself. Never- 
theless, it seemed to me not unreasonable that such a murmur 
should occur, and in all cases in which there was reason to suspect 
high pressure in the pulmonary system I have attempted to discover 
its existence. I believe that I have been able to identify it in three 
cases. It is heard as a soft, blowing systolic murmur, smooth, usually 
rather distinct in character from other murmurs in the heart, heard 
most distinctly just beneath the pulmonic cartilage, and transmitted 
obliquely downward and to the right to a point just below the 
junction of the third costal cartilage and the right border of the 
sternum. It commences with the second sound and terminates 
before the first. In none of these three cases in which I think I 
heard it was it loud. There was no accompanying thrill. The 
second sound was distinctly audible, but not accentuated. Of 
these three cases, one died and permission was refused for autopsy,- 
one passed from observation, and the third is the case I wish to 
report. 

W. M., male, white, aged seventy-eight years, was admitted to 
the Philadelphia Hospital, January 21, 1907, complaining of dyspnea 
and loss of appetite. He apparently improved and was transferred 
to the out-wards, where he remained until, oii account of increasing 
disability, he was transferred to my service on the medical floor 
the latter part of October, 1914. 

The family history was negative. He did not recall any of the 
diseases of childhood. He had had rheumatic fever about twenty 
years ago, but otherwise had been in good health until his admission 
to the hospital. He denied syphilis or gonorrhea. At times lie 
drank heavily, chiefly whisky. He did not recall any injuries or 
surgical operations. For the past three years he had noticed that 
his wind was poor. 'Hiere was constant slight dyspnea, increased 
by any exertion. He had a chronic cough and expectoration, but 
the sputum was not bloody. Sometimes he suffered from constipa- 
tion. For three days before his admission to the medical ward he 
had been vomiting greenish material. This was the first sign of 
gastric disorder. 

The notes of the phj^sical examination are as follows; A well- 
nourished adult white male; contracted but normally reacting 
pupils; poor teeth; apex beat in the sixtli interspace one-quarter 
of an inch to the left of the mammary line. The first sound at the 
apex was distinctly loud. The second pulmonic sound was quite 
distinct. There was a diastolic murmur heard at the junction of the 
left third costal cartilage of the sternum which co'uld be traced 
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downward and to the right for a short distance. It was of a soft, 
blowing character and terminated before the first sound. The 
second aortic was distinctly accentuated. The heart’s action was 
irregular. The pulse was small and irregular. The artery was 
palpable. There was no indication of a Corrigan pulse. There 
was evidence of consolidation at the apex of the left lung and some 
rales at the base of both lungs. The liver and spleen were not 
enlarged. There were no areas of tenderness in any part of the 
abdomen and no abnormal masses. The fingers were moderately 
clubbed. There were brown pigmented areas in the tibial regions 
of both legs. 



Fig. 1. — \’icw of mitral valve through the left auricle, showing the e.xtrenie stenosis. 

A diagnosis was made of hypertrophy of the heart; arterio- 
sclerosis; mitral disease and possibly Graham Steell murmur. In 
addition, tuberculosis of the left apex was noted as probably 
present, and it was supposed that there was an old pleuritis of the 
right base. A Roentgen-raj’' examination was made and reported a 
dilated aorta. 

The patient grew steadily worse. On October 17 there was 
Cheyne-Stokes breathing and the vomiting continued. On October 
IS, a loud presy.stolic rumble was heard at the apex, and a loud 
systolic murmur, which was transmitted to the left but not into the 
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vessels of the neck. The arrhytlimia had become very pronounced. 
On November 3, Cheyne-Stokes breathing had returned and the 
patient was very weak. The pulse was feeble and arrhythmical. 
The presystolic rumble had disappeared. Both lungs were full 
of rales. On November 7 the patient died. The urine was negative. 
There was no blood count and no Wassermann reaction. A second 
Boentgen-ray, made particularly with reference to the lungs, 
reported that they were apparently normal, that there was con- 
siderable dilatation of the aorta, and that the heart was moderately 
hypertrophied, particularly on the right side. 



Fig. 2. — I^iew of cavity of the left ventricle, the aortic valve, and the fin-^t portion 
of the aorta. All' pictures made ■with lens at same distance from the heart. 


An autopsy was made the following day and the notes are exceed- 
ingly minute, and. are interesting partly because of the things not 
observed, partly because of the things found that were not sus- 
pected. Of the latter the most important was cholelithiasis, 
ulcerated cholangeitis, acute fibrous pericholecystitis, and cholangei- 
tis. In spite of the Roentgen-ray, tuberculosis was found at the 
apex of the left lung, and numerous adhesions were found at the 
base of the right pleura. A small amount of fluid was found in the 
pleural cavities. The notes on the heart may be given in full. 
They are as follows: “The heart shows the left ventricle dilated, 
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with some thickening of the wall. Musculature fairly firm, cloudy 
appearance. Endocardium grayish. Aortic leaflets thickened 
along the base. Papillary muscles show fibrous tips. Pulmonary 
leaflets show congenital fenestrum. Coronary arteries show several 
elevated thickenings along course.” . . . “Spreads made 

from curtained material in gall-bladder show encapsulated diplo- 
cocci, probably pneumococci and an unidentified bacillus.” 

The specimen was preserved at my request, and ujion examination 
the following notes were made: The wall of the left auricle is 



Fio. 3, — Partial view of the cavity of the richt ventricle of the pulmonary valves 
and the first portion of the pulmonary arterj'. 


greatly thickened. There is a buttonhole mitral valve, the orifice 
of which is irregular, its greatest diameter being less than five 
millimeters. The wall of the left ventricle is only moderately 
hypertrophied. The aortic leaflets are slightly thickened. The 
aortic orifice is 4.6 cm. in circumference. The wall of the right 
ventricle is slightly thickened. The circumference of the pulmonary 
orifice is 7.8 cm. The circumference of the pulmonary artery, 
2 cm. above the orifice, is 7.S cm., and of the aortic artery, 2 cm. 
above the orifice, is 4.7 cm. The pathologist’s notes may therefore 
be amended to read “ hyjiertrophy and dilatation of the left auricle; 
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extreme mitral stenosis; dilatation of the pulmonary arterj'^ and 
moderate dilatation and hypertrophy of the right ventricle.” 

It is, I think, of some interest that the Roentgen-ray examination 
was at fault in two particulars: the dilatation was of the pulmonary 
artery and not of the aortic, and the lungs were not normal. The 
pathologist is apparently at fault in overlooking the mitral stenosis 
and the dilatation of the pulmonic artery. As the mitral stenosis 
was not recorded either in the autopsy notes or in the pathologist’s 
diagnosis, it is fair to assume that the mitral valve was not particu- 
larly examined. If the heart had not been preserved it would of 
necessity have been assumed that mitral disease did not exist, and 
that therefore the clinical observation of a Graham Steell murmur 
was inaccurate. At the subsequent examination, however, the 
existence of mitral stenosis and of dilatation of the pulmonary 
artery in conjunction with the physical signs observed during the 
patient’s life accord with the conditions postulated by Graham 
Steell as necessary for the occurrence of the murmur, and it seems 
reasonable to conclude that a functional insufficiency of the pul- 
monary valve secondary to the mitral stenosis was present in this 
case. 

The value of the discovery of the Graham Steell murmur is not 
at the present time evident. Unquestionably in those cases in 
which pressure on the pulmonary circulation is so increased that 
the artery is dilated and the pulmonary valves thereby become 
incompetent the prognosis is not so favorable, but it does not appear 
in these cases that restoration of compensation is therefore impos- 
sible. It may be that with the accumulation of observations more 
definite significance can be attached to it. It does indicate, however, 
quite definitely and positively in all the cases in which I have seen 
it, the existence of decompensation, and hitherto always of a severe 
type. 


THE SOY BEAN AND CONDENSED IN INFANT FEEDING. 

By John Ruhrah, M.D., 

BALTIMOBE, MD, 


In 1909 I called attention to the soy bean,^ and suggested its 
use in infant feeding. Two years later, having become convinced 
of its value, I submitted a report, with a short article,^ before the 
American Pediatric Society. In the meantime, in order to bring 
the subject before the medical profession, another article was pub- 


’ The Soy Bean in Infant Feeding, Preliminary Report, Arch. Pediat., July, 1909, 
" Further Obsers’ations on the Soy Bean, Ibid., October, 1911, 
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lislied.^ In addition to its use in infant feeding the bean has been 
used in diabetes, and. Friedenwald. and myself called attention to 
the work which had been done on this subject, and pnblished'^ an 
account of our own experience in this regard. This article brought 
so many requests for information about the preparation of the bean, 
that a short article on its cooking followed.^ 

Inasmuch as the bean is still practically unloiown in this country, 
it may not be out of place to review briefly the facts in connection 
with it. The soy bean (Glycine hispida), sometimes incorrectly 
called the soja bean, is an annual leguminous plant, which originally 
grew in a wild state from Cochin China to the south of Japan and 
to Java. It has been cnltivated. since the very earliest times in 
Japan, and in China long before the time of Confucius. The bean 
gradually found its way into India, but has been very slow in spread- 
ing to other lands. Something over one hundred years ago it was 
brought to Europe and. grown in botanical gardens cliiefly as a 
curiosity. It was described by numerous writers, among the \'ery 
early contributions being one by Koempfer, who observed it in his 
travels throughout the East, and wrote about it in 1712 under the 
name of Daidsu. Linnaeus described it under the name of Dolicha 
soja, and since then many others have written about it, notably 
Montigny, one of the French consuls in China in 1854, and following 
his suggestion, in 1855, there was an attempt made to introduce 
it into France under the auspices of the Societe d’acclimatation. 
It was introduced into England about 1790, but there do not seem 
to have been any studies made upon it from the economic stand- 
point. In 1875 Haberlandt started a series of investigations in 
Austria-Hungary, and became an enthusiastic advocate of it, 
publishing a book about its use as food for both man and animals. 
As early as 1829 Thomas Nuttall wrote an article concerning the 
bean as a valuable crop for the United States. When the Perry 
expedition returned from Japan, in 1853, the beans were again 
brought to this countrj^, but up until the last fifteen or twenty 
years the plant seems to have been known only as a curiosity. 
Recently, however, studies have been made in the various agricul- 
tural experiment stations, most notably tho.se of Kansas and Mas- 
sachusetts, and since 1898 the Office of Seed and Plant Introduc- 
tion of the United States Departnient of Agriculture has taken 
up the work of distributing the bean. In this country it has been 
grown chiefly as a forage crop, and very little attention has been 
paid to its use as food for man. 

Like many other leguminous plants it absorbs nitrogen from the 
atmosphere, and is frequently used for enriching the soil, the entire 

’ The Soy Bean as an -*\.rticle of Diet for Infants, .Tour. Anier. Med. As.sor.. KUO, 
liv, 1664. 

* The Use of the Soy Bean as a Food in Diabetes, Amkh. .Joint. Mnn. Sci., 1910, 
0x1, 793. 

’’ Soj' Bean Cookery, Med. Roc., September 23, 1911. 
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plant being plowed under after it is grown upon more or less barren 
land. The plant itself is an erect annual, with branching stems 
covered with short hairs. The leaves are trifoliate and more or less 
hairy, and the flowers are violet or pale lilac in color. The pods 
contain from two to seeds, and the different varieties of the liean 
vary in size, shape, color, and in the length of time they take to 
mature. Some are whitish, some 3 ’'ellow, some greenish- 3 '’ellow, 
some brown, and some black. In shape some are spherical and some 
are more or less compressed. The plant varies from two to four feet 
in height, and bears a remarkable number of beans. The flowers 
are self-pollinated, which makes the jdeld independent of insects. 
Ordinaril}'^ the plant grows best in the same temperature as corn, 
but the dift'erent varieties differ in the length of time thej' take to 
mature, and the more rapid 'V'^arieties may be grouai in the North. 
Seven different varieties are handled bj’^ seedsmen, and some twenty- 
two distinct varieties are known, while in China and Japan almost 
ever.y village is said to have its own strain of soy beans. The bean 
should be harvested earljy as the pods open spontaneouslj', and if 
allowed to staj' on the plants, scatter the beans on the ground. 
The ordinar}^ variety ripens in from seventy-five to ninety days. 
A full account of the plant will be found in the Farmers' Bulletin, 
No. 58, of the United States Department of Agriculture, and of the 
different varieties in the Bureau of Plant Inclvsiry, Bulletin No. 98. 

The bean has been put to manj'’ uses. It is grown for silage and 
as a hay crop, and is used to improve the quality of the soil. The 
bean has been used as food for animals, especiallj’’ cows and pigs. 
Some varieties contain large quantities of oil, which is used as a food 
and for illuminating purposes, as a lubricant, and also for the manu- 
facture of paint and soap. The residue left after the oil has been 
expressed may be used as a fertilizer and also as food for animals. 

The beans are eaten as a vegetable, in soups, sometimes picked 
green, boiled, and served cold Avith a sprinkling of so.v sauce, and 
sometimes served as a salad. The bean forms the basis of the so- 
called so.y sauces used as condiments all over the Avorld. In the 
East it is most frequentlj' used in the form of more or less cheese- 
like foods that are prepared from it. Of these there are a great 
variety, the best Iniown being natto, tofu, miso, juiba, and sho^m. 
Natto is a sort of bean cheese made bj'' boiling the beans until thej'’ 
become ver}’' soft, and then placing the resulting mass in a Avarm 
cellar, AAdiere it ferments. Tofu is prepared b.y soaking the beans 
for about tAvelve hours in water, and then crushing them betAA'een 
mill stones. They are then boiled in about three times their bulk of 
water and filtered. The filtrate is a AA'hite, opaque, milk^' liquid 
with a taste similar to malt. In the making of tofu the protein is 
precipitated bj" adding the mother liquid obtained by the manu- 
facture of salt from sea water, the precipitate being made into 
cakes. The chemical anatysis of the filtrate is as folloAA's: 
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Per cent. 


Water 92.53’ 

Protein ... ... 2.02 

Fat . . . . . .2.13 

Fiber .... .0.03 

Ash 0.41 

Nitrogen-free extract, including carbohydrate 1 . 88 


The large amount of nitrogen which these beans contain probably 
account for the small amount of meat and other animal food taken 
by the Japanese. According to the dietary studies made in Japan 
the nitrogen from the beans, especially if taken in a mixed dietary, 
is easily absorbed. 

The soy beans are sometimes roasted and then used as a substi- 
tute for coffee. They are also sometimes served as a vegetable, 
first soaking the beans until the skins come off, and then boiling 
them until soft and sermng hot. The North Carolina Experiment 
Station recommends the bean as a palatable vegetable, and suggests 
that the bean be soaked until the skins come off and they be stirred 
until the skins rise to the surface, when it is easy to remove them. 
The beans are then boiled with bacon until soft, seasoned with 
pepper, salt, and butter, and served hot. If the beans are green 
the preliminary soaking may be omitted. 

In my first experiments I used the beans, but for purposes of 
making gruel for infant feeding they require a considerable amount 
of cooking, so at my request Mr. Deming, of the Cereo Company, 
of Tappan, New York, made a flour which is entirely satisfactory 
for practical use. An analysis of this flour yielded the following 


results : 

Per cent. 

Protein N. X. 6,25 44.01 

Fat ... .. 19.43 

Mineral matter . .... 4.20 

Moisture .... 5.20 

Crude fiber 2.35 

Cane sugar .... .... 9.34 

Non-nitrogenous extract 14.78 

Starch .... None 

Reducing sugars None 

Polarization normal weight due to optically active substance other than canc 

sugar included in proteins and non-nitrogenous extract 7.80° 


The percentage of protein in this flour is almost one-third greater 
than the percentage of protein in the whole beans. This is caused 
by removing the coarse, fibrous hulls which cont.'iin little jirotein. 
Each ounce contains 13 grams protein and 120 calorics. 




Protean, 

Fat. 

.S 11 car. 




per cent. 

per cent. 

per cent. 

Cal'irie,- 

4 

otince, 1 level fab!c.«poonful to quart 

. 0.35 

0.15 

0.08 

30 


ounce, 2 level table.'^poonfuls to quart 

. 0.70 

0.30 

0.15 

00 


ounce, 3 level tablc.spoonftils to quart 

1 00 

0.45 

0.23 

'to 

1 

ounce to quart 

1.40 

0.00 

0.30 

120 

•> 

ounces to <iuart 

. 2.NJ 

1.20 

0.00 

240 
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Condensed milk as a food for infants has, of course, been well 
known for many years. In most instances it has been used only 
as a temporary expedient, either when pure milk cannot be obtained, 
or in traveling, or for infants who have been improperly fed on 
mixtures containing too much fat and protein. Condensed milk has 
the following compositions: 

Condensed milk (Eagle Brand): 

Per cent. 


Fat 9.82 

Milk sugar 12.49 

Protein 8.80 

Ash .... 1.90 

Cane sugar 40.50 

Water 26.49 


This furnishes about 102 calories per ounce, and in dilutions 
with water, as ordinarily used, it contains the following percentages: 



1 in 6, 
rarely used. 

1 in 8. 

1 in 12. 

1 in 10. 

Fat 

1.66 

1.25 

0.83 

0.62 

Protein 

1.50 

1.12 

0.75 

0.56 

Sugar 

8.83 

6.63 

4.41 

3.31 

Calories per ounce approximate 

17.00 

12.8 

8.50 

6.40 


After a considerable amount of clinical experience I found that 
the best method to begin feeding mixtures of soy bean and condensed 
milk is to make a gruel composed of one level tablespoonful of soy 
flour, two level tablespoonfuls of barley flour, a pinch of salt, and 
one quart of water. This should be boiled for twenty minutes, or 
even longer, and the water lost in the cooking should be replaced. 
To this is added condensed milk, varjdng from 1 to 16 to 1 to 8, 
according to the age of the child and other circumstances. As a 
rule this will be found to agree admirably, and may be used in quan- 
tities varying from 2 to 8 ounces at a feeding. The feeding interval 
may be two, two and a half, or three hours, usually three hours, 
and occasionally, in difficult cases, this may be lengthened to three 
and a half or even four hours; but I have not found this advisable 
in many cases. The amounts of condensed milk and the strength 
of the gruel may be varied according to circumstances, using weaker 
mixtures if there is vomiting, or if there are symptoms of indigestion, , 
or if the stools, after a number of days, do not appear to be more 
or less normal. The stools of babies fed mth soy bean mixtures 
are slightly brovmish in color, should be perfectly well digested 
and smooth, not unlike in appearance those of babies that have 
been fed upon malted milk. In children who are not gaining, and 
yet who seem to be taking the gruel well, the amount of condensed 
milk may be increased to 1 to 8, that is, 1 ounce of condensed milk, 
with enough gruel to make 8 oimces, and in exceptional cases, even 
to 1 to 6, though I have rarely found this either advisable or neces- 
sary. The gruels may vary in composition, and in older children 
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they may be increased to double the strength advised above, that 
is, 2 level tablespoonfuls of soy flour and 4 of barlej'', and occasion- 
ally this may be increased still further. If the soy bean is used too 
strong, or if it is used without a sufficient amount of carbohydrate 
with it, as in perfectly plain gruels without either cereal flours or 
condensed milk, it is liable to cause thin, dark-colored, foul-smelling 
stools, owing to the high protein and fat content, and the very small 
amount of carbohydrate present. 

These mixtures of condensed milk and soy bean gruels will be 
found one of the most valuable additions to the dietary of the infant. 
On two occasions I have encountered a curious idiosyncrasy for 
barley flour in these mixtures. Following administration of the 
gruel made with barley flour, there was a sudden and marked general 
edema, lasting several days. It so happened that I had seen this 
condition from barley gruel used alone, so that this was stopped in 
both instances, and the gruel subsequently made with wheat flour 
in place of the barley flour. In both instances a second attempt 
to replace the wheat flour with barley was followed by the same 
edema, so that there can be little question as to the cause of it. 
As in feeding any cooked food to infants, some antiscorbutic food 
should be given, and for this purpose orange juice in quantities 
from a teaspoonful to two tablespoonfuls may be used daily, or 
at intervals or several days, or even once a week. I have never seen 
a case of scurvy resulting from these mixtures, but in all cases in 
which the gruel was used over long periods of time, some anti- 
scorbutic food has been added. 

The class of cases and circumstances in which this mixture is to 
be advised may be outlined as follows: When fresh milk cannot 
be obtained, or when the milk supply is very questionable; in sum- 
mer, when there is some question concerning the milk supplj’’ 
and then in instances where the infant is found to be incajDable of 
digesting cow’s milk. It will also be found useful in certain cases of 
intestinal indigestion in infants who, under ordinary circumstances, 
can digest cow’s milk, but who have had their intestinal functions 
temporarily deranged. It may also be of service in cases of chronic 
vomiting, and particularly useful as a food after summer diarrhea. 
Without the condensed milk the gruel may be used as a food in 
many diarrheal conditions with considerable advantage, but as is 
the case with every other food, there are many instances in which 
it will not agree with the child. The use of soy bean gruels alone 
without barley or some other cereal may be recommended under 
very exceptional circiunstances. The failure to obtain proper 
results from the use of the soy bean has been largely due to an 
attempt to use it without the addition of some cereal. In the 
past six years I have had a sufficient amount of experience with 
this method of feeding to know that it can be used without any 
danger. It will not produce rickets, and with a very small amount 
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and 3 breast feedings. On this it increased on August 10 to 7 pounds 
12 ounces, and on August 12 to 8 pounds 1 ounce. It was then given 
Mellin’s Food 2 tablespoonsful, cream J ounce, peptonized milk 
8 ounces, water 12 ounces; 4 ounces at a feeding, subsequently 
increased to 4|. On this mixture the baby was distinctly better, 
the abdominal distention improved, the stools thin, but apparently 
well-digested. 

August 21. Weight 8 pounds 4 ounces. 

August 28. Given peptonized milk, 9 ounces, water 11 ounces, 
Mellin’s Food 3 tablespoonfuls. 

August 31. Weight 8 pounds 14 ounces. Then followed an attack 
of indigestion. The baby was again placed on breast milk. There 
being no improvement on this, it was discontinued. 

September 7. Mellin’s Food Ij ounces, milk 6 ounces, water 14 
ounces; 4^ ounces at feeding, 7 bottles. Weight 8 pounds 7 ounces. 

September 10. Mellin’s Food 3 tablespoonfuls, milk 8 ounces, 
water to make 35 ounces. There was marked abdominal distention, 
and the stools varied, some being well digested, others containing 
curds, and being greenish in color. From this time up until October 
23, patient was given various mixtures, sometimes malted soup, 
sometimes peptonized milk, and various formulae. 

The baby returned to town, and again came under my care on 
October 23. At this time it was taking a mixture of malted soup 
and flour and milk and water; was in almost constant pain; the 
abdomen was enormously distended. It was placed on standard 
soy bean gruel, using wheat flour in place of barley, and condensed 
milk 1 to 8, 4| ounces to a feeding, The weights on this gruel were 
as follows; 

November 10. Weight 10 pounds. 

November 17. Weight lOJ pounds. 

December 3. Weight 10 pounds 13 ounces; feedings increased to 
5 ounces. 

December 8. Weight 11 pounds 9 ounces. 

December 15. Weight 11 pounds 13 ounces; feedings increased 
to 6 ounces. Stools on this mixture have been normal; baby still 
has a great deal of gas, but is much more comfortable. Had one 
severe attack of bronchitis. 

December 23. Weight 11 pounds 15 ounces. 

December 27. The baby was greatly disturbed from some 
unknown cause, acute diarrhea. 

December 29. Weight 11 pounds 12 ounces; diarrhea stopped. 

January 4, 1915. The baby was coughing a great deal, with a 
great deal of wheezing. 

January 6. Weight 12 pounds 7 ounces. 

January 13. Weight 12 pounds 13 ounces. 

January 20. Weight 13 pounds 7 ounces. 

January 27. Weight 14 pounds 2 ounces 
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February 3. Weight 14 pounds 5 ounces. 

February 10. Weight 14 pounds 10 ounces. 

February 17. Weight 15 pounds 2 ounces. 

March 25. Weight 17 pounds 9 ounces. 

Only a few of the difficulties of this case are noted above, but 
the account gives a fair idea of what was encountered, omitting 
numerous incidents which did not have any effect upon the child’s 
development. 

Case III. — W. J. S., born September 28, 1913; first child, 
normal labor. Weighed at birth 6^ pounds. First seen on hlay 
23, 1914. This baby was nursed for four weeks, was then put on 
modified milk, using a large number of different formulie, none 
of which agreed with the child. The baby gained a few ounces 
from time to time, but remained very thin, and presented a typical 
marantic appearance, vomited almost continuously, and cried all 
the time. Following the use of modified milk was a period in which 
condensed milk, malted milk, and various modifications with 
Mellin’s Food, were used. In February the child was removed to 
an infant hospital, and eventually placed on breast milk, and after 
three months of this treatment the baby was returned home, having 
gained up to eleven pounds. While in the hospital he was changed 
to a mixture of milk and water, and was given three level table- 
spoonfuls of cooked farina three times a day. During the month 
prior to my seeing the baby he had gained two ounces. The child 
was exceedingly uncomfortable. Nothing abnormal was noted in 
the physical examination beyond what was stated above. An 
effort was made to increase the milk, and an addition was made of 
barley Avater to it; but this was not very successful, although the 
baby gained five ounces on it, it continued to be very uncomfortable 
and to vomit. 

On June 1 the baby was changed to a mixture of soy bean and 
barley, one level tablespoonful of the former, and two of the latter 
to one quart of Avater. To this AA^as added condensed milk 6 drams, 
Avith sufficient gruel to make six ounces. Six feedings of this Avere 
given at three-hour intervals. By June 13 the baby Aveighed 11 
pounds 9 ounces; by July 6, 12 pounds 2 ounces. 

On August 1 it AA^eighed 15 pounds and became upset from 
oA^erfeeding. During this period I Avas out of the city. 

On September 14 it Aveighed 14 pounds 5 ounces, and at this 
time he had been on a mixture of coav’s milk and oatmeal water. 

On September 26 milk and egg Avere added every other day to 
the food, and subsequently the gain in weight Avas rather uneventful. 

On October 31 it weighed 16 pounds 3 ounces, and on February 
15, 1915, it AA^eighed 22 pounds. During this time he had been on 
a mixture of 40 ounces of milk, 2 ounces of hme AA''ater, and 8 ounces 
of diluent, part of the time barley AA-^ater, part of the time oatmeal 
AA'ater, and part of the time plain AA''ater. In addition to this he 
Avas given farina and other cereals, Avith the addition of the soy 
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bean flour cooked with the cereal. The appearance of the child is 
now practically normal. 

Case IV. — L. C. F., born January 1, 1913; first child, normal 
labor. Weighed 8 pounds 12 ounces at birth, and gained steadily 
until March 30, when it weighed 11 pounds 2 ounces, and continued 
to lose weight until April 5, when it weighed 10 pounds 15 ounces. 
The mother’s milk was found to be low in fat and rather scanty, 
and the usual means of improving the milk were unavailing. The 
child was weaned and placed upon a mixture of milk, barley water, 
and milk sugar, which agreed very well, but on which the child did 
not gain in weight. 

On May 2 the child was given standard mixture noted above 
of soy bean, l^arley water, and condensed milk, and from this time 
on the baby averaged about 4 ounces a week gain, and a perfectly 
uneventful year following, presented the appearance of a breast-fed 
babjL During this year the place of residence was frequently 
changed, and the baby was kept upon the mixture to prevent the 
child getting spoiled milk, in many of the places there being no 
adequate milk supply. 

Case V. — J. M., born July 11, 1913. Child weighed 6 pounds 
14 ounces at birth, was nursed up to about October 25. Highest 
weight reached was 8 pounds 12 ounces about the end of September. 
It was first seen November 13, 1913, when it weighed 8 pounds 
7 ounces. It was on a mixture of milk and oatmeal water. Was 
vomiting some and gradually losing weight. Was placed upon the 
standard soy bean and barley gruel, started on 2 drams condensed 
milk, with sufficient gruel to make 4 ounces, and fed at three-hour 
intervals. It was gradually increased up to 1 to 8. 

On November 17 the baby weighed 8 pounds 12 ounces, and pre- 
sented a perfectly normal and comfortable appearance. 

On December 13 weight 11 pounds, and from this time the patient 
had a perfectly uneventful year. At the end of the first .year it 
weighed 22 pounds, perfectly normal in every wajq and had no 
digestive disturbances. 


A STUDY OF SPLENIC ENLARGEMENT IN EARLY SYPHILIS. 

By Udo J. Wile, A.B., M.D., 

PROFESSOR OF DERMATOLOGY AND 6YPHILOLOGV, UNIVERSITY OF MICHIGAN, 
DEPARTMENT OF MEDICINE AND SURGERY, 

AND 

Joseph A. Elliott, A.B., M.D., 

RESIDENT IN DERMA.TOLOGY AND SYPHILOLOGY, TTNIYERSITY OF MICHIGAN, DEPARTMENT 
OF MEDICINE AND SURGERY, ANN ARBOR, MICHIGAN. 


When one considers the uniformity with which the entire lym- 
phatic system is attacked early in the course of acquired syphilis. 
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it miglit naturally be expected that the spleen as well as the other 
lymphatic structures would take part in this general hyperplasia. 
It is a surprising fact, however, that an exceedingly scant litera- 
ture exists which has to do with hypertrophy of the spleen in the 
early stages of the infection. The numerous texts on syphilology 
make but brief mention of the fact, and all seem agreed that it is 
only occasionally that one finds enlargement of the spleen in acute 
syphilis. 

* From the results of our studies, it seems beyond a peradventure 
of a doubt that these brief and emsory references in the literature 
on enlargement of the spleen in early syphilis are not due to its 
non-occurrence, but rather to the fact that the subject has received 
from clinicians but very little study. This is probably due to the 
fact that syphilis is, and has been for the most part, an ambulatory 
disease. Hospitalization of the syphilitic is observed only in a 
few institutions, and a careful study of the visceropathies incident 
to secondary syphilis are, for this reason, not always possible. 

The first reported case of splenic enlargement in association 
with secondary syphilis was published in 1862 by Biermer.^ This 
author noted in a woman, aged twenty-eight years, eight months 
postinfectionem, marked enlargement of the liver and spleen, 
together with a roseola. Under treatment the spleen rapidly 
decreased in size, the liver, however, remaining enlarged. 

The credit for first calling attention to the acute splenic hyper- 
trophy in secondary syphilis belongs to A. Weil.^ This author, 
in 1874, published observations on three cases of secondary syphilis 
in which he was able to percuss enlargement of two and palpate 
a definite tumor in the third. Mention must also be made of the 
observations of Gold,^ who, in 1880, published the report of a post- 
mortem on a case of secondary syphilis in which slight enlargement 
of the spleen was noted. Inasmuch as this patient also had an 
erysipelas, it may be questioned whether the splenic enlargement 
was due to this cause rather than to the syphilis. 

In 1895 Columbini'* stated on the basis of his investigation that 
enlargement of the spleen was a uniform finding in all cases of fresh 
syphilis, coincident with the appearance of the exanthem. Dis- 
cussing Columbini’s results, Bruhns^ in 1899, called attention to 
the fact tha,t the former’s results were largely the result of percus- 
sion of the enlarged organs, at the same time pointing out the 
great difficulties in determining splenic enlargement in this way. 

This last author investigated 60 cases of recent syphilis, and was 
able to reexamine them frequently during the entire first months 

’ Schweizerische Ztschr. f. Heilk., 1862, i, 118. 

= Deutsch. Arch. f. klin. Med., 1874, xiii, 317. 

s Vierteljahrsschrift f. Derm. u. Syph., 1880, xii, 463. 

^ Institute dermosifilopatico della universita di Siena, 1895, cited bv Bruhns 

‘ Deutsch. Arch, f, klin. Med., 1899, Ixiv, 450. 
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of treatmejit. In addition to these sixty cases of early syphilis 
he examined four of precocious malignant syphilis. The spleens 
were examined twice weekly and percussion of the organ was 
always supplemented by palpation. It is surprising to note that 
of these 60 early cases, Bruhns was able to demonstrate definite 
enlargement in only 4. In the precocious malignant cases 2 
out of the 4 were found to have enlarged spleens. Bruhns found, 
therefore, 10 per cent, of his early cases with definite palpable 
tumors, and in not one of these was there any other possible expla- 
nation for the enlargement considered present. In 5 out of the 6 
cases the enlarged spleen rapidly disappeared under the influence 
of mercurial therapy. 

The next observation of note was that of Wewer,® in 1876. This 
author found enlargement of the .spleen 6 times in 79 cases of second- 
ary syphilis. Haslund,^ who has perhaps devoted more space 
than any other author, either before or since his time, to splenic 
syphilis in general, expressed himself as believing splenic tumor 
in early syphilis as a rare finding. 

Nolte® examined 50 cases of secondary syphilis and found enlarge- 
ment in only 2. The largest figures ne.xt to those of Columbini 
are those of Avanzini,® who found enlargement in 8 out of 30 cases, 
slightly more than 25 per cent. Schuchter,^® in 1887, reported 6 
cases out of 22 in which the spleen was enlarged; figures almost 
identical with those of Avanzini, who, however, found only 1 6 cases 
of enlargement of the spleen in 490 cases examined. Unfortunately, 
however, it is not noted how many of these 490 cases were recent 
infections, and Bruhns calls attention to the fact that many were 
probably in the latent stage and later, period of the disease. 

The great difference of the figures quoted is undoubtedly due to 
the differences in the methods of examination. It need hardly be 
mentioned here that percussion of the spleen in determining slight 
deviations from the normal in its sitee is wholly unsatisfactory. 
The figures, therefore, which are based upon this means of physical 
examination can hardly be reliable. Not only may the difference 
in the percussion note be modified by the position of the stomach 
or colon, but, on the other hand, splenic dulness may in some 
cases be impossible to elicit under the most favorable circumstances. 
On the other hand it is very difficult to explain the large number 
of spleens found by palpation alone, by us, as compared with the 
small number reported by some of the earlier observers. 

During the past two years at the University Hospital, observa- 


' Deutsch. Arch. f. klin. Med., 1876, x™, 459. 

’’ Haslund, Arch. f. Derm. u. Syph., 1882, xiv, 346; Hospitalstid, 1882, Nos. 2 
and 3. 

® Inaug. Dissert., Greifswald, 1883. 

® Vierteljahrsschrift L Derm. u. Syph., 1884, svi, 379. 

10 Wien. med. Bl., 1887, Nos. 41 and 42, pp. 1290 and 1320. 
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tions have been made under ideal conditions. At our institution 
syphilis is not treated in the ambulatory fashion. The average 
length of the time that patients remain is about eighteen days; 
a large part of this time is spent in bed, and careful observations on 
such patients are therefore made possible. We have selected for 
the purpose of this study 100 cases of early syphilis; of these 9 
cases were primary syphilis alone, the remaining 91 were cases 
in the first months of the infection, for the most part with cutaneous 
or mucous membrane involvement. 

hliSTHODS OF Study. The patients were studied with particular 
reference to several different factors. Tims in each case there 
were noted the general adenopathy; blood findings; the general 
health; type of eruption; involvement of the bones; involvement 
of the nervous system; the course of the splenic tumor, if this were 
present. 

General Health. Under the heading of general health is meant 
the constitutional disturbances attributable to the infection; slight 
anemia with a loss from two to five pounds in weight; mild asthenia 
was rated as a slight effect on the general health. A moderate effect 
on the general health was regarded as including a blood picture of 
3,500,000 to 4,000,000 red cells, a hemoglobin of 70 per cent., a 
sharp drop in weight from 5 to 15 pounds, malaise, anorexia, 
and in some cases bone involvement. Under severe involvement of 
general health are included those cases in which there was marked 
prostration, loss in weight from 15 to 50 pounds (syphilitie cach- 
exia), severe central nervous disturbances, and cases with pro- 
nounced anemias. 

It must also be noted that very few of our cases had received 
treatment prior to their entry into the hospital. In all cases care- 
ful examinations were made to exclude the possibility of other 
infections as possibly causing the splenic tumor. Realizing the 
inaccuracy of percussion, we have included in this study only those 
cases in which the spleen was definitely palpable. 

General Sumimary of the Findings. Of the 100 cases examined, 
definite splenic enlargement was found in 36. The spleen was noted 
as being hard and firm in 17 cases, in 6 it was noted as tender, and 
in 3 as very soft. 

Of the 36 positive cases the general health was definitely affected 
in 27 and the remaining 9 showed no impairment of the general 
functions. Severe involvement of the general health was found in 
4 cases. This entailed in 1 case a loss of 50 pounds in weight. 
Expressed in terms of percentage, 78 per cent, of those cases in 
which the spleen was enlarged were cases in which the general 
health suffered considerable deterioration. On the other hand it 
must be noted that the general health was affected in 22 per cent, 
of the cases in which enlargement of the spleen was not present 

Definite involvement of bone, including under this heading 
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ostalgia, arthralgia, periostitis, and arthritis, was found in 15 of 
our 36 cases, or in 41 per cent. 

Central Nervous System. Of the 36 cases in which the spleen 
was found to be enlarged, 25 were available for the study of the 
spinal fluid, although all were subjected to a careful neurological 
examination. Of the 25 cases in which both the neurological 
examination and the spinal fluid was studied, 19 showed definite 
involvement of the nervous s^'^stem. Such involvement took the 
form of basal meningitis; meningomyeloencephalitis; neuroretini- 
tis ; loss of bone conduction, as shown by the functional test of the 
cochlear and vestibular portions of the eighth nerve; sluggishness 
of the pupillary reactions; seventh nerve palsy. Of this last rare 
finding there were 2 cases in our series. Expressed in terms of 
percentages, therefore, in 76 per cent, of those cases in which the 
spleen was enlarged there was definite involvement of the nervous 
system. 

Type of the Exanthem. Studying the figures here it is interest- 
ing to note that of the 36 positive findings, 19 occurred coincident 
with a papular efflorescence; 16 cases of the 36 had associated 
mucous membrane findings, 4 had alopecia. In 2 out of our 9 
primary cases the spleen was definitely palpable; in both of these 
there was as yet no general adenitis, nor was there any sign of 
hematogenous infection. 

Blood Exajiination. The -blood examinations in this series 
were for the most part done by the senior students of the Univer- 
sity of Michigan, and as each blood count was not controlled bj’’ 
us, we feel that too much stress should not be placed on these figures. 
It is interesting to note, however, tliat in 27 cases in which counts 
were made (presumably carefully), 14 showed a leukocytosis of 
over 10,000, and of 40 cases in which blood examinations were 
made and in which no splenic tumors were demonstrable, 16 had a 
leukocytosis of over 10,000. Expressed briefly then there was a 
preponderance of leukocytosis in those cases in which the spleen 
was enlarged. 

With regard to the type of the splenic enlargement, by far .the 
largest number were firm and readily palpable. The average 
enlargement extended about -two finger-breadths below the eostal 
margin. One cannot describe this type of hypertrophy any more 
accurately than by saying it closely resembles in consistence the 
spleen of chronic malaria. The softer spleens, of which there were 
19 in our series, presented fully rounded margins, and were dis- 
tinctly of the type that one encounters in typhoid fever and otlier 
acute infections. 

We were particularly interested in noting the course of the 
splenic tumor under proper antisyphilitic therapy. In general, 
we must conclude from our study that the enlargement disappears 
much more slowly than do the other earlier manifestations. This 
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observation parallels that with regard to the slow disappearance 
of the general adenitis. In one of our cases there was a persistence 
for over three months, and in a second the spleen resumed its 
normal size only after eight salvarsan injections were_ given. In 
one case the enlargement disappeared after a single injection of 
salvarsan. The largest number persisted until from three to five 
injections had been given and until mercurj’’ had been begun. The 
most interesting finding appeared in one case in which prior to the 
injection of salvarsan the spleen was not palpable, but became so 
following the first injection and became larger following the second 
injection of salvarsan. 

The incidence of pain and tenderness on pressure were noted in 
6 cases, in one at least pain was noted as exquisite. In this case, 
however, although the enlargement persisted for a considerable 
time, the pain was very promptly relieved by the antisyphilitic 
treatment. 

We are not in a position to state definitely as to the time of the 
appearance of the splenic enlargement. In all but one of our cases, 
as has been noted, the enlargement was found on the first examina- 
tion. Inasmuch as we found enlargement, however, in two cases 
of primary syphilis in which indeed the secondary manifestations 
never developed, it seems reasonable to assume that this condition 
may antedate the appearance of the other secondary manifestations. 

The question naturally arises as to which of the types of splenic 
enlargement, hard or soft, develop into the later, or interstitial 
splenitis of late syphilis. With regard to this we noted in general 
that the softer spleen receded much more rapidly than^did those 
of the firmer consistency. It seems not unlikely, therefore, that 
the harder persistent types are those which one might expect to 
develop the later interstitial splenitis, the softer tumors resembling 
more those of an acute infection and receding with the disappearance 
of the infectious agent from the blood. 

Inasmuch as we based our findings solely on palpation, it must 
be very evident that 36 per cent, does not represent the total num- 
ber of splenic enlargement in the cases examined, but simply the 
number in which the magnitude of the spleen had reached such size 
that it could be felt below the costal margin. We are inclined to 
believe, therefore, with Columbini and with Avanzini that the 
spleen is enlarged in a great majority of all cases of syphilis which 
go untreated during the first months of infection. 

The interesting feature in connection with the persistence of 
the splenic enlargement lies in the possibility that this organ acts 
as a reservoir for the_ spirochetes or their “rest forms,” and 
that the subsequent tertiary manifestations may possibly be due to 
reinfection of the blood stream from the spleen rather than, as is 
generally accepted^ now, that such lesions are recurrences in loco 
of early dissemination. Analogy at least is possible in the cases of 
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malaria in which the spleen acts as the main point of redistribution 
of the organisms. 

From the results of our studies we venture the following con- 
clusions: 

1. Acute splenic enlargement occurs in a Jarge number of cases 
of early syphilis. 

2. This enlargement may be present before the secondary 
manifestations are apparent, and probably represents the earliest 
syphilitic visceropathy. 

3. The enlargement is either in the form of a soft tumor not 
unlike that of any other infection or may present itself as a firm, 
tense tumor. 

4. In a small proportion of cases, tenderness, occasionally 
extreme, may be present. 

5. The enlargement is most frequently found in those cases in 
which the general health has been seriously involved. 

6. Acute splenic enlargement in early syphilis tends to disappear 
under treatment, but may persist and resist treatment longer than 
any other early manifestation. 

7. A striking finding was the frequency with which the splenic 
enlargement was noted in association with early central nervous 
manifestations. 

8. In no cases in our series was the spleen tumor associated with 
enlargement of the liver. 


CHRONIC LEAD-POISONING IN GUINEA-PIGS: WITH SPECIAL 
REFERENCE TO NEPHRITIS, CIRRHOSIS, AND 
POLYSEROSITIS.* 

By W. Ophuls, -M.D., 

SAN FRANCISCO, 

(From the Pathological Laboratory of the Stanford University Medical School.) 

The experiments recorded in this paper were undertaken primarily 
with the object of repeating Charcot and Gombault’s'^ work on 
experimental chronic lead nephritis in guinea-pigs. The results 
of om- experiments along these lines are somewhat disappointing, 
but in the course of the experiments certain interesting changes 
were obtained in the livers and the serous membranes of the 
animals experimented upon, which seem to justify more extensive 
publication. 

* Short notes on this work have appeared in the Proceedings of the Society for 
Experimental Biologj”^ and Medicine, 1912, x, 49-52. 
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The experiments were performed exclusively upon guinea-pigs, 
28 in all. The substance introduced was the same in all cases, car- 
bonate of lead, and it was used in the same way in all experiments, 
being given by mouth with the food of the animals. As a rule, 
about ' 2 - grain was given three times a week, but the amount given 
varied somewhat in different experiments. Since the object of the 
experiments was to keep the animals under the inffuence of lead 
for as long a period as possible, the administration was stopped 
whenever untoward symptoms developed; that is, whenever the 
animals began to suffer seriously in their nutrition or when they 
developed convulsions, which were very commonly observed. On 
the other hand, many of the animals were given as much lead as 
they would tolerate, in order to get as definite results as possible. 

Since the animals frequently refused their food when lead was 
added to it, and as they often spilled much of it in the taking, the 
amount of lead received by each animal cannot be given to a 
certainty. 

All animals eventually died as a result of the continued -intoxica- 
tion, although many of them, except for occasional convulsions, 
continued in good health and in a good state of nutrition to the last. 
In fact, some put on an excessive amount of fat, which occurrence 
in similar experiments has been commented on by other investi- 
gators, for instance, by Paviot.^® 

The blood in all cases showed the typical lead anemia. Stippled 
cells and nucleated erythrocytes were often plentiful in the circula- 
tion. Among the latter, megaloblasts were observed frequently. 
At autopsy the spleen was usually somewhat enlarged; in a few 
cases considerably so. The venous sinuses were distended and full 
of erythrophages. The splenic pulp, the marrow, and the liver con- 
tained hematogenous pigment in varying amounts. In the marrow 
the nucleated red cells were extremely numerous and the number 
of megaloblasts was sometimes very large, more especially so in 
the long-continued experiments. 

The experiments were continued for a much longer time than in 
any previous series of similar experiments, 13 out of 28 animals 
surviving for one year or more, 8 of these for two years and more, 
and 3 even for three years and more. One animal lived almost 
four years. 

The IpDNEYS. Lead evidently affects the epithelium of the 
kidneys in a characteristic manner. Its action resembles that of 
other epithelial poisons, like uranium, chronium, etc., except that 
it IS of a much milder character. The ill effects are almost 
entirely localized in the distal parts of the convoluted tubules, 
which have been mistaken for portions of the loops of Henle by some 
observers. .As shown in Fig. 1, the change consists in a granular 
degeneration of the protoplasm and a pyknotic change in the nuclei. 
It terminates in necrosis of the cells affected. In few cases the necro- 
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sis was preceded by fatty degeneration. Eventually the protoplasm 
either disintegrates, breaking up into little fragments (Fig. 1), or 
the cells become detached from the wall of the uriniferous tubules 



Fig. 1(X 350). — Granular degeneration of epithelitil cells in distal parts of 
convoluted tubules associated witli pyknosis of nuclei and terminating in necrosis. 
Experiment 4. Guinea-pig 03. 



Fig. 2 (X 350). — Epithelial cast in lower part of uriniferous tubule. Experiment IS. 

Guinea-pig 61. 

in toio. In this latter case large epithelial casts may be found in 
the lower parts of the tubules (Fig. 2). In some cases these tire 
plentiful Hyaline casts were observed only cccasionally. This 
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process seems to continue to practically the same extent through- 
out the course of the experiments, the destroyed epithelium being 
constantly regenerated. Mitoses may be found in fair numbers 
in all speeimens, and in the later stages large atypical epithelial 
cells with giant nuclei (Fig. 3) are often eneountered. Regenerated 
and degenerated cells are frequently seen in the same section of 
the same tubule. The rest of the tubules are slightly involved, 
if at all, except in a few cases, where the lesion is more diffuse and 
involves the more proximal parts of the convoluted tubules. 

Examination of the urine at autopsy or during the life of the 
animals sometimes revealed a slight trace of albumin and commonly 
degenerated renal epithelium, rarely casts. 



Fig. 3 (X 350). — Giant nuclei in regenerated renal epithelium. Experiment 4. 

Guinea-pig 03. 


Characteristic red blood cells were never found in the tubules, 
but in some specimens shadows of them seemed to be present in 
some of the capsules of the glomeruli and in few tubules. In the 
more acute forms of experimental lead-poisoning, hemoglobinuria 
associated with hemorrhage seems to be the usual results; but in 
chronic lead-poisoning one is hardly justified in using the term 
hemorrhagic nephritis in the way that it is employed by Hoffa.® 
In the majority of the experiments these were the only lesions 
found even in animals which had been under the influence of lead 
for two years and over (see, for example, experiments Nos. 22, 23, 
and 24), and even in those cases in which small areas of cellular 
infiltration are noted in the record it is very doubtful Avhether these 
can be ascribed to the lead-poisoning, because such lesions are not 
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uncommonly found in the kidneys of untreated apparently normal 
guinea-pigs.* 

This leaves six animals only (Experiments Nos. 11, 12, 16, 18, 
25, and 27) that show more definite interstitial changes, and in 
four of these they are very slight indeed. The kidneys in these 
four cases did not show any gross lesions, and microscopically a 
few small areas were encountered in which small groups of tubules 
(probably adjoining seetions through one and the same tubule) 
were in a state of collapse, and in whieh the connective-tissue 
between these tubules was very slightly proliferated. Even in the 
remaining two animals the condition is by no means striking. 



Fig. 4 ( X 100). — Area of chronic nephritis with collapse of many tubules, dilatation 
of others, and capsular thickening of glomeruli. Experiment 27. Guinea-pig 69. 


In Experiment IS it is described as follows: “The kidneys show 
just visible, fairly regular pitting of the surfaee,” and in Experi- 
ment 27, “kidneys fairly large, capsule non-adherent, surface 
coarsely and finely dimpled.” 

The most marked lesion found in the latter case”^ is shown in 
Fig. 4. The photomicrograph gives an idea of the slight depression 
on the surface, which is largely due to the collapse of the tubules. 
The slight tliickeuing of the connective-tissue between them is 
also clearly brought out. At the base of the picture there is a mod- 
erate infiltration of the tissues with lymphoeytes near some large 
vessels. The picture also shows a corresponding enlargement of 
other tubules in the vicinity, which is the usual thing in such cases. 

* See Ophuls. Occurrence of Spontaneous Lesions in Kidneys and Livers of Rabbits 
and Guinea-pigs, Proc. Soc. Exp. Biol, and Med., 1911, viii, 75. 
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The epithelium in these dilated tubules is partly atrophied, but in 
some the epithelial cells are evidently enlarged and proliferated. 

The glomeruli in this figure are also of some interest, because 
they show the only lesion which was ever observed in them, and 
which occurs practically exclusively and constantly in foci of this 
character, namely, a fibrous thickening of the capsules which is 
usually rather moderate in extent and may be associated with a 
slight proliferation of the capsular epithelium. 

None of the specimens show the slightest lesions in the blood- 
vessels. 

The condition even in the most advanced case is in no ways 
similar to what one finds in the kidneys in human cases of chronic 
lead-poisoning. In them the involvement of the bloodvessels and 
of the glomeruli is a striking feature of the process, so much so 
that to all appearances the vascular lesions are primary, the kidneys 
in many cases being indistinguishable histogically from other forms 
of arteriosclerotic nephritis. 

In a general way the lesions in the guinea-pig resemble histo- 
logically those observed in uranium nephritis in the same animals, 
although they arc by no means so severe nor so extensive. 

The reports in literature in regard to the action of lead on the 
kidneys of animals are very contradictory.* On the one hand we 
have Charcot and Gombault’s" well-known report, according to 
which they found “granular” kidneys in 7 out of 15 guinea-pigs 
after continued administration of carbonate of lead by mouth. 
They claim that histologically the alterations found were identical 
with those in human lead nephritis. Their experiments lasted from 
two daj^s to one year, and in one instance “distinctly granular” 
kidneys were found as early as the seventeenth day (Experiment 
10). None of the later investigators have been able to repeat 
these experiments so successfully, if we except a rather general 
statement by Provost et Binet,*- who after some rather unsuccessful 
preliminary attempts used Charcot and Gombault’s method of 
feeding carbonate of lead to guinea-pigs on 25 animals; 17 of these 
survived the first month, most of them dying between the second 
and third months. One animal only lived six months. They say 
“lesions renales tres accentuees chez la plupart d’entre eux, surtout 
quand I’intoxicatiqn avait dure longtemps,” and make a similar 
statement in regard to fourteen rats that were treated similarly. 
It is to be regretted that they do not give their observations in 
greater detail. The experiment of Paviot^® with carbonate of lead 
on six rabbits in which he found no gross lesions, but microscopic- 
ally what he calls extensive sclerosis in two animals after about 
SIX months, are no more convincing, to my mind, especially as such 
lesions very commonly occur spontaneously in rabbits. What is 
particularly suggestive in this regard is the fact that the lesions in 

* At the end of the paper there is a list of the more important articles in historical 
sequence. 
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his cases appear to start in the pyramids and extend into the cortex 
radially as the spontaneous lesions in rabbits are likely to do. 

Coen and d’Aiutolo,“ who experimented on rabbits with acetate 
of lead for at most 153 days, found only slight interstitial lesions, 
but believe that a longer administration of the poison might have 
produced a true renal cirrhosis, a surmise which hardly seems to 
be justified in the light of our experience. Jores,“ who also used 
rabbits, found one small scar only in a rabbit that had been under 
experimentation for fourteen months and twenty days. All others 
who have paid any special attention to this point (Hoffa,® Oliver,*^ 
Stieglitz,^'^ Annino,*® Hirsch^®) .describe lesions no more marked 
than those which were observed in our own experiments. 

The conclusions, therefore, seems to be justified that in the warm- 
blooded animals so far experimented on (guinea-pigs, rabbits, rats, 
cats, and dogs), chronic lead-poisoning produces in the kidneys 
primarily epithelial lesions, which condition eventually may be 
followed by a certain type of granular atrophy, due to collapse 
of groups of tubules, associated with some fibrous thickening of 
the connective-tissue between these tubules and of the capsules 
of the glomeruli in these areas, but that these changes always 
remain quite limited and are by no means constant. On the basis 
of my experiments I do not believe, as Jores-''’ does, that these 
later lesions are at all more common in guinea-pigs than they are 
in rabbits. Certainly nothing has ever been reproduced in any of 
the animals mentioned which in any way resembles human lead 
nephritis, Charcot and Gombault’s^ statements to the contrary 
notwithstanding. 

The existence of epithelial lesions is acknowledged by all investi- 
gators, but e^^en in this regard there are to be found certain minor 
discrepancies in the various reports concerning the exact form of 
degeneration of the protoplasm and of the nuclei of the cells involved. 
Annino^® claims never to have seen any mitoses, which is certainly 
quite remarkable. 

One curious feature in our experiments is the fact that whereas 
many of the other investigators have described calcareous deposits 
in the uriniferous tubules, often in large numbers, we have not 
encountered them in the kidneys of any of our animals, in spite 
of the fact that they were looked for carefully. They were first 
observed by Charcot and Gombault,^ who say in regard to them, 
“ On the cut surface one finds, especially in the pyramid, a large 
number of whitish, highly refractile dots and lines made up of solid 
masses of calcareous material, which infiltrates the tubules,” and 

* The statement which is sometimes found in literature that Leyden reported 
successful experiments of this character is entirely erroneous. In his paper read 
before the Verein f. innere Medicin at Berlin, March 19, 1883, and published in the 
Deutsch. med. Woch., 1883, ix, 185, Leyden reports a case of human lead nephritis, 
but makes no mention of any experiments whatever, nor does his pupil Musehold 
in his dissertation. Die Bleivergiftung eine Ursache chronischer Nierenerkrankung, 
Berlin, 1883. 
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in another place, “ One finds a certain number of the narrow branches 
of the loops of Henle filled with solid calcareous masses, the cellular 
structure of Avhich becomes evident after decalcification.” They 
are prominently mentioned and discussed by Prevost and Binet,^^ 
whereas Stieglitz*’ found them only rarely. Hirsch-® and Hoddick^^ 
also mention them, others do not seem to have paid any special 
attention to this point. PavioP" did not find them in his few experi- 
ments on rabbits, and believes that Charcot and Gombault’s'^ 
experimental results are largely due to the blocking of the tubules 
by the calcareous masses. These depo.sits are of great interest on 
account of the apparent close relation of chronic lead-poisoning 
in man to gout. The occurrence of similar calcareous deposits, 
containing urates also in the pyramids of the kidneys, is very com- 
mon in such cases in man, and these sometimes are the only mani- 
festation of the existence of a gouty diathesis. Whether the deposits 
in the animals also contained urates does not seem to have been 
ascertained. I may state here in passing that in spite of special 
attention to this point no evidences of gout was ever detected in 
any of our animals. 

The reports in regard to glomeruli and bloodvessels are also most 
curiously conflicting, which in itself suggests that they are by no 
means well marked or constant. A hyaline degeneration of the glo- 
meruli has been described by Coen and d’Ajutolo'^ and by Stieglitz,“ 
which we cannot confirm in our specimens. It is often difficult 
to make out exactly what sort of changes the authors allude to, 
because their statements are very general and few of them give 
any illustrations of the lesions encountered; but at best the lesions 
described appear to be slight, somewhat like those described above 
in our own specimens (slight fibrous thickening of capsules of 
Bowman, possibly associated with some atrophy of the glomeruli 
themselves, and a moderate proliferation of the epithelial lining 
of the capsules), and they are in no way comparable to the glomer- 
ular changes observed in human nephritis, either of the arterio- 
sclerotic tjTie or in well-marked glomerulonephritis. 

So far as the bloodvessels are concerned, much emphasis is usually 
placed in reviews of the literature on Annino’s^® work, probably 
on account of a notice in the Virchow-Hirsch Jahresberichte (1894, 
I, 375), stating that he found “severe endarteritis which even lead 
to complete vascular obstruction.” If one reads the original, 
however, and particularly the description of findings in the individual 
experiments, one discovers to his surprise that in most organs 
the arterial lesions were very slight indeed, possibly non-existent, 
except in the lungs, where Annino actually claims to have seen an 
endarteritis tending to occlusion.* 

* Annino'® used 9 animals altogether in his experiments, 2 young dogs, 3 rats, 2 
rabbits, and 2 guinea-pigs. The animals were observed for a few months only, one 
of the dogs lived longest, for seven months. None of them showed any important 
gross lesions. 
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Similar conditions in the pulmonary vessels have been noted by 
Stieglitz/"* Greven,“ and Jores,“ but Jores very correctly pointed 
out that normally these vessels in rabbits^ and he might have added 
in guinea-pigs, have very thick walls and a very narrow lumen, 
and that normally also the intima may be somewhat thicker and 
more cellular in places. Jores^® still believes that he found a thick- 
ening of the intima which exceeded the physiological limits in those 
of the animals which had been exposed to the influence of lead 
longest, but even so he believes these slight alterations to be unim- 
portant, and at the end of his paper he emphatically denies the 
importance of the vascular changes described by the above men- 
tioned authors, and also by Maier and his coworkers. I fully agree 
with him on this point and wish to state positively that neither in 
my specimens have I ever seen anything resembling arteriosclerosis, 
nor am I at all convinced, from a careful study of the literature, 
that such changes have ever been produced in animals by chronic 
lead-poisoning. 

The heart, so far as its weight is concerned, and the aorta were 
found to be entirelj’’ normal in all my animals. 

The Liver. The lesions in the liver in chronic experimental 
lead-poisoning have attracted comparatively little attention, and 
yet from the results of my experiments it would appear as if they 
were really more important than those which occur in the kidneys. 

Coen and d’Ajutolo^^ seem to have been the first to pay some 
attention to the liver. They describe primarily a “ necrotic, granular 
degeneration of the liver cells,” and later a chronic hyperplastic 
periangiocholitis. Since the latter, however, is commonly observed 
spontaneously in rabbits,* which animals they used for their 
experiments, this latter condition was possibly not the result of 
the lead-poisoning. 

Oliver ,1® who also used rabbits, makes the following statement: 
“ In the liver of animals and in the liver of lead-workers there will 
be found an atrophied, cloudy, or granular condition of hepatic 
cells, amounting at times to a true fatty degeneration. The columns 
of cells become irregular and slender, and thus become separated 
from each other by spaces of considerable size. For nearly all 
the specimens taken from human beings and ruminants these 
spaces between the individual hepatic cells and rows of cells were 
occupied by small round cells. There was an increase of connective- 
tissue elements, derived in all probability from the capillaries or 
the sheath which surrounded them. In other words, there was an 
intercellular cirrhosis not unlike that met with in congenital syphilis. 
The capillaries of the lobules were generally found to be over- 
distended, a condition observed nearer the centre than the peri- 
phery. Interstitial inflammation with degeneration of columns of 


* Ophuls, loc. cit. 
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liver cells was so generally present in all specimens that I cannot 
but regard this as a constant lesion, and as one likely to arise in 
the early stages of lead-poisoning.” In the accompanying plates 
he shows the microscopic picture of a liver with well-advanced 
cirrhosis in a girl, aged eighteen years, who had worked only forty 
days in a lead-factory. His Fig. XXVIII, showing the microscopic 
picture of the liver of a rabbit with lead-poisoning, does not show 
any resemblance to the changes observed in our animals. 

Laffitte^^ emphasizes the hepatic changes in chronic lead-poisoning 
more strongly than any other author. He gave carbonate of lead 
to four rabbits by mouth for from one and one-half to five months 
and found no epithelial lesions except atrophy, but marked early 
interstitial lesions resembling those of cirrhosis. He further pre- 
sents six human cases of cirrhosis in chronic lead-poisoning, two 
of which are personal observations. What has been said above in 
regard to spontaneous lesions in rabbits naturally applies here. 

Annino^® also describes degenerative lesions in the liver and some 
perivascular cellular infiltration and proliferation of the periportal 
connective-tissue. 

Jores^“ found hematogenous pigmentation to a varying degree 
and marked hyperemia in the liver of his rabbits, but no other 
important changes. 

The following interesting statement is made in Mallory’s recent 
book on Principles of Pathological Histology* “Lead salts given to 
rabbits and other animals in amounts just below the minimum 
fatal dose will produce in a few days a hyaline lesion in the liver cells 
similar in all respects to that found in the alcoholic cirrhosis of man. 
Some of the cells undergo necrosis and are removed by the digestive 
action of leukocytes. Regeneration of liver cells is shown by mitotic 
figures. This observation suggests that the so-called alcoholic 
cirrhosis of man may possibly be due to lead.” 

This is by far the most accurate observation so far recorded in 
literature. 

It is astonishing that the severe gross changes in the liver which 
follow later in the stages of chronic experimental lead-poisoning 
and which may be Avell developed at the end of nine months (see our 
observation to 14) have apparently never been recorded before. 

The initial lesion which has been constantly found in all our cases 
in which a microscopic examination was made is, as Mallory states, 
a peculiar hyaline degeneration of the protoplasm of the liver cells 
associated with pyknosis of the nuclei, eventually terminating in 
necrosis. The change is clearly shown in three cells in the centre 
of Fig. 5. The degenerated cells occur either singly or in small 
groups^ of two to three cells without any characteristic distribution 
so far as could be made out. Eventually the remnants of the cells 

* F. B. Mallory, The Principles of Pathological Histology, Philadelphia, 1914, 
p. 50/ . * 
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are either absorbed or may be removed by leukocytes, as stated by 
Mallory. New cells to take their place are produced bj^ mitosis. 



Fig. 5 ( X 750). — Hyaline degeneration of small group of liver cells with pyknosis 
of neuclei. Experiment 3. Guinea-pig 02. 



Fig. 6 (X 350). — Fatty degeneration and necrosis of large central group of liver 
cells -ndth beginning collapse of tissue. Fibrous thickening of capsule. The cells 
with deeply staining nuclei in centre of field are situated in the central vein of a 
lobule. Experiment 14. Guinea-pig 3. 

In the end these degenerative lesions which may be associated 
with fatty degeneration may become more and more extensive, so 
much so as to destroy large parts of the liver tissue, as .shown in 
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Fig. 6, in which practiccally all the cells in the field are either in a 
state of severe degeneration or actually necrotic and disintegrating. 



Fig. 7 ( X 100). — The same specimen taken uith a Ipw power, showing distribution of 
lesion and marked chronic perihepatitis. E.\perimcnt 14. Guinea-pig 3. 



Fig. 8 (X 350). — Dilatation of capillaries due to atrophy and necrosis of liver cells. 

Experiment 16. Guinea-pig 1. 


The removal of the dead liver cells naturally causes a tendency 
to collapse on the surface, and in the interior of the organ a tendency 
to dilatation of the capillaries in the same way, as one observed 
it in the red parts of a human liver in subacute yellow atrophy. 
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Fig. 7 is a photomicrograph of the same lesion shown in Fig. 6 
at a lesser magnification, and brings out more clearly the peculiar 
localization of it. The dilatation of the capillaries in the interior 



Fig. 9 (X 100). — Extensive areas of degeneration and necrosis of liver cells 
with dilatation of capillaries and deep retractions due to, collapse. Experiment 22. 
Guinea-pig 33. 



Fig. 10. — Gross appearance of liver of guinea-pig 54 (Experiment 21 ), showing 
irregular fibrous thickening of capsule, finely granular surface, and large irregular 
depressions. 


of the organ is well shown in Fig. S, whereas the tendency to col- 
lapse is clearly observed in Fig. 9, in which there are also some large 
areas of capillary dilatation. 
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The condition is similar to subacute yellow atrophy. Sometirnes 
it involves the organ diffusely, as in observation No. U, in which 
the liver remained fairly smooth; but more commonly it is localized 
in circumscribed spots, and in this way produces first a more or 



Fig. 11. — Gross appearance of liver of guinea-pig 35 (Experiment 17), showing 
finely granular surface and dimpling. 

less regular pitting of the surface. Later there is a markedly gran- 
ular appearance with shrinliage, which in the gross strongly suggests 
cirrhosis (Figs. 10 and 11). 

There is this important difference, however, that there is little 
if any proliferation of the connective-tissue associated with the 
process, at least in guinea-pigs. Fig. 12 is taken from the specimen 



Fig. 12 (X 100). — Cellular infiltration and fibrous thickening of periportal connec- 
tive tissue. Experiment 20. Guinea-pig 24a. 

in which the interstitial lesions were most clearly developed in an 
animal which had survived for one year and eleven months (observa- 
tion No. 20). The later animals (Nos. 21, 22, 26), in all of which 
the hepatic lesions were well developed, showed less proliferation 
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in the periportal connective-tissue, which in observations No. 22 
(two years and two months) and No. 26 (three years and one month) 
amounted to no more than a slight cellular infiltration. It does 
not appear to be likely, therefore, that the lack of connective- 
tissue formation was due to insufficient time for its development 
or that a prolongation of the experiments, if possible, would have 
brought more striking results in this regard. 

Ivretz* defines cirrhosis as a “focal recrudescent chronic atrophy 
modified by intermittent degeneration of the parenchyma.” It 
appears to me that his definition applies much more correctly to 
the changes observed in these guinea-pigs than to cirrhosis in man, 
and that it seems evident that such a process cannot in itself explain 
the abundant connective-tissue formation in human cirrhosis. And 
yet the process in our experiments would seem to be specially suit- 
able to reproduce conditions resembling human cirrhosis because 
it is associated with severe anemia, a combination to which Kretz* 
also alludes in his paper. It is worthy of note that in spite of the 
constant occurrence of degenerative lesions of moderate degree in 
the livers of all guinea-pigs examined, and of slight pitting in all 
animals after the ninth month, severe changes were found to be 
comparatively rare. They were present in Cases Nos. 14, 16, 17, 
20, 21, 22, 26 in seven out of twenty-eight animals. Of the three 
cases which lasted over three years, one only showed advanced 
changes in the liver. 

The following is a short restme of the more interesting experi- 
ments: 

14. Guinea-pig 3. The liver is much reduced in size, measuring 
5 X 3| X 2 cm. (normal measurements at least 7 x 4? x 2^ cm.). 
The capsule is slightly thickened diffusely, and in places there is a 
very marked fibrous thickening of the same (Fig. 7). The surface 
of the liver is smooth, but the shape of the organ is much distorted. 
The sharp edges are all rounded, and here and there along the ante- 
rior now rounded border one sees rather coarse nodules with fairly 
deep rounded depressions between them. The microscopic appear- 
ances of the liver tissue are shown in Figs. 6 and 7. There are many 
large areas of fatty degeneration and necrosis in wliich one finds 
considerable granular hematogenous pigment. The periportal 
connective-tissue is cellular, slightly increased in amount, and sends 
slender projections to the thickened capsule. The spleen is large, 
over twice normal size; marked perisplenitis; few drops of clear 
fluid in abdomen; chronic pericarditis. 

16. Guinea-pig 1. The liver is slightly reduced in size (5| x 4f 
X 2f cm.). The capsule is slightly thickened. The surface is finely 
and evenly granular, showing dark-red spots about 1 mm. in diam- 
eter vdth a grajdsh depressions between them. On the lower surface 


* Lebercirrhose, Verb, der Deutsch. path. Ges., 1904, viii, 54. 


OPHULS; CHRONIC LEAfi-POISONlNG M GOINEA-PIGS 533 

of both lobes there are some deep irregular fissures. Microscopic 
sections show large areas of fatty degeneration and necrosis with 
marked dilatation of capillaries (Fig. 8) and areas of collapse on the 
surface of the liver. No hematogenous pigment was found in the 
liver. The periportal connective-tissue is slightly thickened and 
infiltrated with lymphocytes. The spleen was of about normal size. 
Marked, slightly hemorrhagic, ascites; chronic pericarditis; sero- 
fibrinous pleurisy. 

17. Guinea-pig 35. The liver is of nearly normal size, measuring 
7 X 5 X cm. The surface is distinctly granular (Fig. 11). The 
granules measure about 1 mm. in diameter. In addition there is 
some deep pitting, more especially on the lower surface of the liver, 
where there are many deep fissures. Sections show large areas of 
fattj'^ degeneration and necrosis, with collapse of tissue on the 
surface, causing the granular appearance and the pitting. Slight 
cellular infiltration of the periportal connective- tissue; slight peri- 
hepatitis; marked ascites; chronic pericarditis; chronic pleurisj'^ 
with effusion; anasarca. 

20. Guinea-pig 24a. The liver is mueh shrunken, measuring 
5f X 4 X 2 cm. The capsule shows a marked irregular fibrous 
thickening. The shape of the liver is much altered, much like the 
liver of Guinea-pig 3. The edges are rounded off and the various 
lobes firmly adherent to one another. The surface shows coarse 
nodules with deep furrows between them. Sections show large areas 
of fatty degeneration and necrosis with dilatation of capillaries 
and collapse of the fiver tissue. The periportal connective-tissue 
is normal except for a slight cellular infiltration. The spleen is 
large (3f x If x | cm.). Marked ascites; hemorrhagic pericarditis; 
hemorrhagic pleurisy. 

21. Guinea-pig 54. The fiver is considerably reduced in size, 
measuring 6x4x2 cm. The capsule shows a marked irregular 
fibrous thickening. The surface is uneven and distinctly finely 
granular. There is also much deep pitting (Fig. 10). Sections show 
many large central areas of fatty, degeneration and necrosis, with 
collapse of liver tissue and dilatation of capillaries. Much hema- 
togenous pigment is found in the capillary endothelium. In this 
guinea-pig the cellular infiltration and proliferation of the periportal 
connective-tissue is more marked than in any of the others as shown 
in Fig. 12. The spleen is large, 4 x 2^ x 1 em. Much ascites; 
hemorrhagic pericarditis; serous pleurisy; anasarca. 

22. Guinea-pig 33. The liver is slightly reduced in size, measur- 
ing X 4| X 2 ^ cm. The capsule is slightly thickened in a few 
places. The surface is distinctly granular, the granules measuring 
about 1 mm. in diameter. There is some deeper pitting on the left 
side above and below. Sections show fatty degeneration and marked 
atrophy of the epithelial cells in the centres of the lobules, with 
dilatation of the capillaries. Tl^e granules on the surface are due 



534 oPHijLs: chronic lead-poisoning in guinea-pigs 

to collapse of liver tissue. In the periportal connective-tissue one 
finds a slight cellular infiltration. The spleen is moderately enlarged, 
about twice normal size. Little ascites; hemorrhagic pericarditis; 
serous pleurisy. 

26. Guinea-pig 46. The liver is much reduced in size, measur- 
ing 6x4x2 cm. The capsule is much thickened and the upper 
surface of the liver is attached to the diaphragm. All lobules are 
adherent to one another and the shape of the organ is much altered, 
much like the livers of guinea-pigs 3 and 24a. The cut surface of 
the right side shows large areas of necrosis and softening. Micro- 
scopic sections show the usual lesions and in addition large bacterial 
necrosis. The spleen is small, firmlj'^ attached to the fundus of the 
greatly dilated stomach by the thickened capsule. Ascites; hemor- 
rhagic pericarditis; serofibrinous pleurisy. 

I^fiiat makes these changes even more deceptively like human 
cirrhosis is the constant association in them of severe hepatic dis- 
ease with accumulations of fluid in the peritoneal cavity and with 
chronic inflammatory lesions of the serous membranes, more par- 
ticularly of the peritoneum in the upper part of the peritoneal cavity, 
which are so commonlj'^ observed in human cirrhosis. 

The possibility of lead as an etiological factor in human cirrhosis 
as suggested by Mallory has been discussed by few clinical writers. 
Aubry reported two cases of Coutenot’s in 1865, which in literature 
are usually recorded twice, both under Aubry and Coutenot's 
names.®® In one of these cases a typical cirrhosis was found at 
autopsy in a girl suffering from chronic leadrpoisoning. Laffitte, 
as stated, has collected six cases of this kind, and Oliver®'^ seems to 
favor the idea that lead is an important factor in certain cases of 
cirrhosis. Potain®® also believes that chronic lead-poisoning is 
definitely though rarely a cause of cirrhosis, and cites some cases 
in support of his view. He believes that the prognosis of this form 
is unusually good. It has been suggested that alcoholic beverages 
are commonly adulterated with lead, still the use of sugar of lead 
for clearing and sweetening the wines has been long discarded. 
On the whole there seems to be little clinical evidence so far to 
connect human cirrhosis with chronic lead-poisoning. 

In our service among twenty-five necropsies on painters who had 
all shown more or less evidence of lead-poisoning, only one case of 
advanced cirrhosis was observed, and this one in a man who except 
for some anemia did not show any other evidences of lead-poisoning. 
In addition there were in this series four cases of slight beginning 
cirrhosis, which would hardly be suggestive of a more common 
occurrence of cirrhosis in lead workers. It may be interesting to 
note here that many of the livers in the more marked cases of chronic 
lead-poisoning did show some degenerative lesions in the epithelium, 
resembling those observed in the majority of our guinea-pigs. 

As a unique finding in our series of animals, I wish to call atten- 
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tion to the severe myocarditis observed in Case 28 (guinea-pig 
No. 12), of which photomicrograph 13 gives a representation. 
This animal happens to be the one longest surviving (for three years 
and ten months). There were present in addition in this animal 
marked degenerative and slight interstitial lesions in the kidneys, 
moderately advanced lesions in the liver, also some ascites,^ chronic 
pleurisy with hydrothorax, and a slight chronic pericarditis with 
effusion. No similar lesions of the heart muscle were discovered 
in any of the other animals, even in those with much more marked 
degrees of'pericarditis. 

The Serous Membranes. The serous membranes have received 
even less attention than the liver in chronic experimental lead- 
poisoning. The frequencj'^ of pericardial lesions is commented 


Fig. 13 (X 100). — Myocarditis. Experiment 28. Guinea-pig 12. 



upon by Charcot and GombaulC in the following statement: “At 
autopsy of the animals we were impressed by the condition of the 
pericardium, which we found diseased in 7 out of 15 cases. There 
was found in the serous cavity an effusion, sometimes simple, 
sometimes bloody, associated with the formation of abundant 
false membranes on the surface of the two layers of the pericardium.” 
Their records of the individual cases show that this condition event- 
ually leads to marked fibrous thickening, more especially of the 
visceral layer, and sometimes to adhesions. They did not observe 
any changes in pleura or peritoneum except in Observation 9, in 
which they note the presence of an enormous “blood-clot in the 
peritoneum,” without further discussion. Prevost and Binet^^ 
also noticed pericarditis in 8 out of 25 guinea-pigs, which were given 
carbonate of lead by mouth, like the animals in the experiments 
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of Charcot and Gombault.^ Stieglitz“ observed pericarditis in two 
of his animals. Paviot^® found a localized gelatinous pericarditis 
in one of his rabbits. This animal also had been given carbonate 
of lead in large doses. These are the only references to experimental 
observations of this kind which I have been able to find in literature 
and they seem to have attracted practically no attention. Our 
clinical knowledge in regard to this subject is still more rudimentary. 
Galvagni* seems to be the only one who has discussed the subject 
at some length. He says: “In the last year I had the opportunity 
to observe in my clinic at hlodena two cases^ which induce me to 
believe that inflammatory lesions in the peritoneum, more especially 
in the mesentery, may be a possible result of chronic lead-poisoning.” 
One of these cases came to autopsy, and Foa found perisplenitis; 
perihepatitis, with total adhesion of the stomach, of the liver, and 
of the spleen to the diaphragm; total sclerosis of the great omentum; 
chronic sclerotic mesenteritis with retraction of all loops of the 
bowel; sclerosis of the solar plexus, etc. 

The constancy and extent of the lesions in our guinea-pig is cer- 
tainly remarkable. Even in the more acute form of the intoxica- 
tion, especially when the animals receive large doses of lead, small, 
often hemorrhagic, effusions take place into the serous cavities, 
as is shown in Experiments Nos. 1 to 5 inclusive. The next series 
of animals that were given much smaller amounts (Nos. 6 to 11) 
and also cases 12 and 13, in spite of large doses, show normal serous 
membranes; but from there on, with the one exception of Experi- 
ment 18, the animals all have marked lesions in their serous 
membranes. 

14. Guinea-pig 3 had a few drops of clear fluid in the peritoneal 
cavity. In the upper part of the abdomen the peritoneum is slightly 
thickened. The thickening is quite diffuse and somewhat varying 
in intensity. The capsule of the spleen is thick and fibrous. The 
parietal pericardium is quite thick and white, and there are some 
white spots on the visceral layer. The pleurte are moist, otherwise 
normal. Smears of the serous membranes show many red-blood 
corpuscles, many of them nucleated, some megaloblasts, few endo- 
thelial cells and lymphocytes, few poljTnorphonuclear leukoc 3 i;es. 
No bacteria were found in spite of the use of various staining methods 
and in spite of careful search. 

15. Guinea-pig 2 had a marked ascites, slight chronic peri- 
hepatitis, and slight chronic pleurisy. 

16. Guinea-pig 1 had a marked, slightly hemorrhagic, ascites. 
The peritoneum was slightly thickened, smooth, hyperemic. There 
were old adhesions between spleen and stomach and between liver 
and kidney. Slight perihepatitis. Much clear fluid and several 
thick flakes of fibrin were found in the pleurse. The lungs were col- 


* Galvagni, Sopra un case di mesenterite in uno saturnine, Riv. Clin., 18S4, iii, 23 
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lapsed. The pericardium was filled with fluid blood. It was some- 
what thickened and the surface slightly rough. Smears of serous 
membranes showed red blood corpuscles, some lymphocytes, and 
large phagocytes. No bacteria were found. Hyperemia and edema 
of subcutaneous fat. 

17. Guinea-pig 35 had a slight chronic pericarditis and a marked 
ascites and hydrothorax, without marked change in peritoneum 
or pleura, except a slight chronic perihepatitis. Marked general 
anasarca. 

18. No lesions in serous membranes. 

19. Guinea-pig 14 had a beginning chronic pericarditis only. 

20. Guinea-pig 24a had about 10 c.c. of clear fluid with small 
flakes of fibrin in the peritoneum. There was present a marked 
irregular thickening of the parietal and visceral peritoneum, including 
the capsules of liver and spleen. The pericardium contained some 
slightly hemorrhagic fluid. It was covered with fibrin, and there 
were some recent adhesions. Much hemorrhagic fluid and much 
fibrin were found in both pleurae. Both lungs were collapsed. 

21. Guinea-pig 54 had marked ascites. The liver was covered 
with thin, easily detached shreds of fibrin. Both pleurae were filled 
with clear fluid. The lungs were collapsed. Few drops of blood 
filled the pericardium. "N^ery marked general anasarca. 

22. Guinea-pig 33 had few drops of clear fluid in peritoneum. 
In several parts of the upper peritoneal cavity, especially on the 
surface of the liver, one noticed thin, non-adherent fibrinous deposits. 
The peritoneum was also slightly thickened all over. Both pleurae 
were filled with clear liquid and the lungs were collapsed. The 
pericardium contained few drops of pure blood. 

23. Guinea-pig 34 had few drops of fluid in peritoneum. The 
visceral pericardium was slightly thickened. 

24. Guinea-pig 31 had little fluid in the serous cavities and a 
slight pericarditis. 

25. Guinea-pig 32 showed but a slight pericarditis. 

All three of these animals (Nos. 23, 24, 25) were extremely 
emaciated females, whereas the strong, well-nourished animals, 
more especially the males, were the ones which showed the marked 
lesions in the serous membranes. 

26. Guinea-pig 46 had 30 c.c. of slightly bloody fluid in the peri- 
toneum. The peritoneum, especially in the upper part of the abdom- 
inal cavity, was moderately thickened. Recent fibrinous deposits 
were found over the stomach and liver. Thick fibrous bands devel- 
oped between stomach and mesentery, which had caused a partial 
strangulation of the small bowel. The duodenum was also sur- 
rounded by the adhesions. The stomach above the obstruction 
was greatly distended. The spleen was attached to the fundus 
of the stomach and the liver to the diaphragm. > The pleuree were 
covered with fibrin and contained little fluid. Few drops of bloody 
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fluid were found in the pericardium. In -this case the diseased 
liver had been invaded by colon bacilli, which had caused extensive 
bacterial necrosis. 

27. Guinea-pig 69 showed nothing but a slight pericarditis. 

28. Guinea-pig 12 had a marked ascites, much fluid in both 
pleurae, and some fluid in the pericardium. Both the parietal and 
visceral pericardium were slightly thickened. 

The lesions in the serous membranes are evidently closely con- 
nected with the lead anemia. As a result of this condition the 
capillaries become more permeable, not only in the serous mem- 
branes, but all through the bodies of the animals, as is shown by 
the quite common occurrence of a general edema (Experiments 
16, 17, 21). In all animals except those which were extremely 
emaciated the tissues were found not only hyperemic, but distinctly 
moist. It is possible that the hj’^dremie condition of the blood 
itself contributes to the liability to leakage from the bloodvessels. 

The character of the fluid which exudes into the serous cavities 
varies greatly, but it is always more or less hemorrhagic and has a 
tendency to coagulate on the serous surfaces, forming false mem- 
branes, which are later organized and lead to thickenings and 
adhesions. Fig. 7 shows a marked thickening of the capsule of the 
liver, produced in this way. In Fig. 10 similar capsular thickenings 
are represented in their gross appearance. In some of the eases 
the capsular thickening of the liver was so diffuse and well marked 
that the appearances of a “Zuckergussleber ” were closely reproduced. 

The danger of adhesions from this source is well shown in Case 
26, in which a strangulation of the upper part of the small bowel 
had resulted from them. 

In the pericardium almost pure blood was found quite commonly, 
and it is interesting to note that this blood was often unusually 
rich in nucleated reds, and sometimes contained large megaloblasts. 

The effusions undoubtedly have somewhat of an inflammatory 
character, as evidenced by their tendency to coagulation and by 
the presence in them of rather large numbers of lymphocytes, and 
occasionally even polymorphonuclear leukocytes. Several speci- 
mens were carefully examined for bacteria in smears and culture, 
but none were found except in the case in which a bacterial infection 
had been caused as a result of the strangulation. 

How far similar conditions occur in human cases of chronic lead- 
poisoning is still unknown. I have already referred to Galvagni’s* 
case. In our series of 25 painters, pericarditis occurred only twice, 
both in cases of advanced chronic lead-poisoning. One of the 
cases showed a typical lead palsy, and both had lead anemia and 
severe progressive nephritis, marked arteriosclerosis, and some 
cardiac hypertrophy. In the one case (VIII, 34) the pericardium 


* Galvagni, loc. cit. 
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contained about 200 c.c. of a dark-red fluid with large, red, soft 
flakes of fibrin. It was covered with a moderately thick layer of 
grayish-red fibrin, which was firmly attached to the pericardium. 
No bacteria were found in a culture taken from the pericardium. 
Peritoneum and pleurae were normal. 

In the other case (V, 50) about one tablespoon of slightly bloody 
fluid was found in the peritoneum. The pericardium contained 
about one-half teaspoonful of slightly turbid fluid. Both layers 
of the pericardium were covered with a thin layer of fibrin which 
could be detached easily. In the pleurae over a liter of fluid was found 
on both sides, the fluid on the left side being slightly hemorrhagic. 
Unfortunately no bacteriological examination was made of the 
serous cavities in this last case. 

In spite of the slight indications at the present time of a clinical 
significance of these experimental findings it may very well be that 
more careful attention directed to the possibility of such occurrences 
will reveal them much more commonly than would appear at the 
present time, and the diagnosis of chronic lead-poisoning may clear 
up some of those puzzling cases of polyserositis or polyorrhomenitis 
which have been described in literature, especially by Italian 
clinicians, and may contribute to the proper understanding of 
such conditions as Pick’s pseudocirrhosis and Curschmann’s 
“ Zuckergussleber.” 

Conclusions. 1. Chronic lead-poisoning in guinea-pigs pro- 
duces severe degenerative changes in the epithelium of the Iddneys 
and of the liver, leading to necrosis. These destructive lesions are 
partly compensated for by constant regeneration. 

2. In the kidneys these lesions may eventually cause collapse of 
certain groups of tubules associated with moderate proliferation 
of the connective tissue and some chronic inflammatory changes. 
The glomeruli in these foci usually show a fibrous thickening of the 
capsule. In exceptional instances the defects produced in this way 
are large enough to cause a somewhat granular gross appearance 
of the organs. 

3. In the liver large areas of collapse occur much more frequentlj^, 
so much so that marked irregularity of the surface resembling 
that observed in human cirrhosis is quite common. The connective- 
tissue proliferation associated with this process is extremely limited. 
The condition, therefore, cannot well be classified as a cirrhosis, 
but should be designated as a chronic focal atrophy. 

4. Chronic lead-poisoning in guinea-pigs produces general in- 
creased permeability of the bloodvessels leading to the production 
of effusions, usually of a hemorrhagic character, into the serous 
cavities. These are most commonly observed in the pericardium, 
but the pleurae and the peritoneum are often also involved in the 
process. False membranes are apt to form on the surface of the 
serous membranes, and their organization leads to the development 
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of the picture of a chronic polyserositis witli fibrous thickening 
and sometimes adhesions. If this condition is more especially 
localized in the pericardium there may be the appearances of a peri- 
carditic pseudocirrhosis; if more in the capsule of the liver, that of 
a “ Zuckergussleber” may be reproduced, 
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APPENDICITIS AS A SEQUELA OF TONSILLITIS. 

By H. B. Anderson, M.D., L.R.C.P. (Lond.), M.R.C.S. (Eng.), 

ASSOCIATE PROFESSOR OF CLINICAI. MEDICINE, UNIVERSITY OF TORONTO. 


The occurrence of appendicitis as a sequela of tonsillitis has 
received less attention from clinicians in America and Great Britain 
than its practical importance warrants. Most of the standard works 
on medicine and surgery make no reference to it, and it is seldom 
noticed in current medical literature. This is the more remarkable, 
since the importance of the tonsil as the port of entry of many 
forms of systemic infection, and as the starting-point of disease in 
distant organs, has been well established in recent years in numerous 
contributions by recognized authorities. In this connection one 
need only enumerate general sepsis, acute rheumatism, chorea, 
endocarditis, pneumonia, pleurisy, empyema, meningitis, nephritis, 
urethritis, orchitis, thyroiditis, and cholecystitis, all of which have 
been definitely traced to acute tonsillar infections. 

About a year ago a patient entered my service in St. Michael’s 
Hospital, a young woman, who developed an abscess in the upper 
lobe of the right lung a week after an operation for removal of 
the tonsils during the subsidence of an acute angina. 

The relationship between acute rheumatism and appendicitis has 
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frequently been noted, and when one recalls how often tonsillitis 
precedes the former, the etiological connection of tonsillitis with 
appendicitis is more readily apparent. To Sir James Grant, of 
Ottawa, is due the credit of reporting in 1893, the first modern 
instance of the association of appendicitis and rheumatism.^ 

The same year Kelynack directed attention to the occurrence 
of appendicitis secondary to tonsillitis.^ 

In Europe the association of the two diseases has been more 
systematically studied from both the experimental and clinical 
stand-points, and consequently more generally recognized by the 
medical profession as a whole. The similarity in structure between 
the tonsil and appendix has frequently been pointed out and given 
as an explanation of their liability to similar infections. While 
the general trend of opinion among those who have studied the 
question is to recognize the etiological association of the two diseases, 
there is considerable diversity of view as to its frequency and 
the route of transmission of the infection. The experimental 
and clinical investigation of the latter has elicited much information 
bearing upon the pathology of appendicitis, especially as to whether 
the disease is due to a local infection from the bowel or to a hemato- 
genous infection, with secondary localization in the lymphoid 
tissue of the appendix. 

Adrian, in 1901,® succeeded in producing appendicitis in rabbits 
by the intravenous injection of staphylococci, streptococci, pneu- 
mococci, B. typhosus, B. coli, B. anthracis, and the tubercle bacillus. 
He regards the appendix as a point of election for the localization 
of general infections. 

Subsequently, Tedesco'' investigated experimentally the signifi- 
cance of tonsillar infection, using streptococci, staphylococci, and 
B. anthracis. He concluded that pyogenic germs from the pharyn- 
geal ring can in rabbits lead to embolic processes in the parenchyma 
of the appendix, and that it is therefore possible for hematogenous 
infection to produce characteristic follicular disease of the appendix. 

MorF concludes that appendicitis may originate by way of the 
blood channels. 

Kretz® believes that almost every case of appendicitis is in causal 
connection with angina through hematogenous infection. 

The conclusions of these authorities have been called in question 


1 New York Med. Record, 1893, 1, 609. 

^ A Contribution to the Pathologj' of the Vermiform Appendix, London, H. K. 
Lewis, 1893. 

’ Alitteilungen aus der Grenzgebiete d. Med. u. Chir., Band "vdi, S. 407. 

< Experimentelle Beitrage zur die Aetiologie der Epityphlitis, Deutsch. Zeitschr. 
f. Chir., 1904, Band Ixx. 

6 Eine experimentelle Arbeit iiber die Aetologie d. Epityphlitis, Deutsch. Zeitschr. 
f. Chir., 1904, Band Ixx. 

® Ueber die Aetiologie der Appendicitis, Verhandl. der deutschen Pathologischen 
Gesells., 1910. 
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by Ghon and Namba'^ as the result of their experiments, as well as 
by Aschoff,® Oguro,® and others. 

Other more recent investigations and clinical reports, however, 
recognize the possibility of hematogenous infection and the impor- 
tance of tonsillitis in relation to appendicitis. 

Scliroetter“ thinks that an etiological connection between angina 
and appendicitis has been established, and that this is confirmed by 
the prevalence of appendicitis a few weeks after the changeable 
seasons, when angina and throat troubles are especially common. 

Kelly“ recognizes the relationship of appendicitis to tonsillitis, 
and states that in the surgical clinic of the Johns Hopkins Hospital 
there were 3 instances of its occurrence out of 91 cases of simple 
acute appendicitis. 

Very convincing evidence in favor of the hematogenous origin 
of appendicitis has been brought forward by Poynton and Paine, 
who believe that they have furnished almost conclusive proof that 
appendicitis may result from streptococcal invasion through the 
blood stream from a follicular tonsillitis. 

Oguro thinks there is no doubt that hematogenous infection 
does occur in some cases, but less frequently than Kretz maintained. 
Boit and Heyde^® express a similar opinion. 

Heile'^ does not deny the possibility of hematogenous infection, 
but it seems to him more natural and simple to assume that the 
infective agent reaches the appendix and peritoneum from the 
intestines. 

Haeberlin’® thinks there is no doubt that hematogenous infection 
occurs after angina and scarlet fever, but that the number of cases 
in which it plays a role is very limited. 

Heyde^® reports a case of appendicitis following angina, and 
while he believes a hematogenous origin is uncommon, yet the 
importance of angina as a predisposing factor should be recognized. 

Rethh^ says that recently it has been recognized that the tonsils 
comparatively often form the starting-point of general infections, 


’’ Zur Frage iiber die Genese der Appendicitis, Beitr. z. Path. Anat., 1911, Band 
Hi, S. 120. 

® Die Wurmfortsatzentzundungen, Jena, 1908. 

® Ueber die Aetiologie u. Pathogenesis der Epityphlitis, Virchows Arch., 1909, 
B and cxcvii, 548. 

British Med. Jour., 1907, i, 534. 

“ Appendicitis and Diseases of the Vermiform Appendix, 1909, p. 150. 

“ Further Contribution to the Study of Rheumatism, Lancet, 1911, ii, 1189; 
also The Etiology of Appendicitis as a Result of Infection, Lancet, 1912, ii, 439. ’ 

Experimentelle Untersuchungen zur Aetologie der Wurmfortsatzentzunduncen 
Beitr. z. klin. Chir., 1912, Ixxi, 271. ’ 

Zur Pathogenesis des Appendicitis, Arch. f. Min. Chir., 1909, Band xc, 190. 

13 Zur Entstehung der Wurmfortsatzentzundungen, Deutsch. med Wchnsch 
1909, xxxix, 394. '' 

1' Untersuchungen zur Aetiologie der Wurmfortsatzentzundungen; Beitr z Min 
Chir., 1911, Band Ixxii, 1. ... 

TonsUlen als AusgangsteUe der allgemeine Sepsis, Wiener med. Wchnsch., 
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including appendicitis. An instructive case is mentioned 
Deaver of an appendicular abscess following an attack of diphtheria. 
L. Herdelet'® reports two cases of appendicitis following tonsillitis. 
Manj'^ other cases might be referred to, but sufficient data have 
been brought forward to indicate the general trend of opinion, and 
the wide recognition of the association of tonsillar infections with 
appendicitis which has occurred in recent years. 

Tedesco*® says he has produced embolism and necrosis of the 
appendicular follicles experimentally in rabbits. He further 
states that if appendicitis is immediately preceded by tonsillitis, 
rapid necrosis of a follicle in the appendix, with perforation or 
gangrene, is to be anticipated, and therefore operation should be 
performed early. 

Tedesco and also others have referred to the tendency which 
these cases following tonsillar infection have to develop extremely 
acute symptoms. 

He says that when a staphylococcic infection becomes genera- 
lized it is likely to prove fatal. This, however, is by no means 
an invariable result. 

It would therefore appear to be established on experimental 
as well as clinical data that a hematogenous origin of appendicitis 
does occur, a fact of much importance in explaining the unusual 
course at times taken by the latter disease. The clinical relationship 
of appendicitis and tonsillitis, however, does not depend for its 
acceptance upon the theory of the hematogenous origin of the 
appendicular infection. It has been shown that appendicitis can 
be produced in rabbits by feeding pathogenic bacteria (Chastenet),™ 
so that the possibility of infection from the tonsil by Avay of the 
alimentary tract is readily apparent. 

Some seven years ago my atteation was first directed to the 
occurrence of appendicitis as a sequela of tonsillitis bj’^ a case 
which came under my observation, the history of which is briefly 
as follows: 

H. T., aged nineteen years, student. Father and mother both 
living and well, aged seventy-five years. They had ten 'children, 
all living and well. One brother and one sister had suffered from 
stomach trouble, with much distention at times, the brother having 
had a gastro-enterostomy performed bj'' Dr. Stiles, of Edinburgh. 
The patient, though not robust, had always had good health. 

On January 10, 1907, he felt chilly, “out of sorts,” had slight 
headache, general pains, anorexia, and sore tlmoat. When I saw 
him the next day, examination showed that the tonsils were eiflarged 
and that there was follicular inflammation. The pharynx, fauces, 

■s Gaz. Hebd. Soc. Med. de Bordeaux, April 12, 1914 (British Med. Jour., June 6, 
1914). 

Wiener med. Wchnsch., January 9, 1914, p. 82. 

-i> TIi6se de Paris, 1897. 
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soft palate, and uvula were also swollen, dusky red in color, and 
there was a slight sticky exudate on the pharynx. Temperature, 
102°; pulse, 100. 

Rest in bed, gargles, and aspirin were prescribed. A culture 
taken from the throat showed Staphylococcus pyogenes aureus. 

On the following day the condition of the throat was considerably 
better; the temperature was 102.5° and the general condition 
remained much the same. On January 13, I was called to see him 
at 4 A.M., owing to the development of severe epigastric pain, 
gastric distention, and belching of gas. There was some tenderness 
over the epigastric and left hypochondriac regions, and the stomach 
was so distended that the outline of the great curvature was plainly 
visible, moving up and down with respiration. The bowels had 
been moving freely. Temperature, 100°; pulse, 84. There was 
absolutely no pain, tenderness, distention, or rigidity over other 
areas of the abdomen. The throat condition had greatly improved. 
The pain disappeared in a short time, and for two days the patient 
was apparently much better; the throat had cleared up. Evening 
temperature, 98.1°; pulse, 80. 

On the evening of January 15, there was a recurrence of pain, 
and he was sent to the hospital on January 16. On admission, 
at 10 A.M., the temperature was 98°; pulse, 84. Gastric distention, 
with retching, but inability to vomit, had recurred, and the patient 
looked ill, out of proportion to his other symptoms. 

Dr. G. A. Bingham saw him in consultation at 4 p.m. The 
temperature was 97.3°; pulse, 84; respirations, 18. There was 
distention in the epigastric region, but no pain, tenderness, rigidity, 
or distention elsewhere. He considered operation unwarranted. 
The throat was practically well. 

During the night general abdominal pain, tenderness, and dis- 
tention developed. The temperature increased to 99.2°; the pulse 
to 140. The condition unfortunately was not reported to me 
until my arrival at the hospital in the morning. The patient at 
that time had all the signs of a generalized peritonitis. An opera- 
tion was performed and a gangrenous appendix found, with a 
generalized peritoneal infection; The patient died the same 
evening. No autopsy was obtained. 

Urinalysis on the morning of operation was negative; leuko- 
cytosis, 30,000. 

The case was so unusual in its course, so distressing in its outcome, 
and presented so many puzzling features, that I have since followed 
the subject with much interest. 

Dr. Lome Main, of Dundas, has kindly supplied me with notes 
of another case, as follows: \ 

J . W., aged twenty-two years. The patient was a robust young 
man, weighing 190 pounds. He had had an attack of gonorrhea 
three years previously and a syphilitic infection one year before the 
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illness to be discussed. On March 4, 1911, he sought treatment for 
acute follicular tonsillitis. His temperature was 103.5°; pulse, 96. 
He complained of slight pain and tenderness in the right iliac 
region, which had, however, disappeared by the next day. Under 
the usual treatment his temperature became normal on March 8, 
although he was not allowed out until March 14. He felt very 
well, and went out for a walk. The tonsillitis had entirely subsided. 
About 9.30 in the evening he complained of headache and feeling 
tired; the temperature was normal; pulse, 80. On the next day, 
March 15, he was about the house; pulse and temperature both 
normal. The bowels had not moved for two days. At 3 a.m. 
on March 16, he was attacked bj'^ severe abdominal pain. 

Dr. S. Cummings operated at 3.30 p.ii. There was a gangrenous 
appendix, with what appeared to be gangrenous areas in the adjacent 
portions of the small and large bowel. The patient died at 1.30 
A.M., March 17. 

Other observers have reported cases in which the tonsillitis 
preceded the appendicitis by only a few hours, and it has been 
noted that rheumatism may develop coincidently with or in some 
cases follow the onset of appendicitis. 

In both these cases a remarkable feature was the latency of symp- 
toms referable to the appendix. The absence of fever or increase 
of pulse rate until the sudden development of fulminating symptoms 
may also be noted. In both cases a gangrenous appendix was found 
within about twelve hours after the onset of symptoms which 
might be definitely referred to the appendix. In my case the 
early pain and tenderness were both referred to the epigastric 
and left hypochrondriac regions, especially the latter, and the 
stomach showed extreme distention. Dr. Bingham and I both 
attributed the epigastric pain and tenderness to the extreme dis- 
tention of the stomaeh. 

Neither Dr. Bingham nor myself could detect either tenderness 
or rigidity over the region of the appendix a few hours before the 
sjanptoms of general peritonitis developed. 

In appendicitis my own experience is that, whereas pain may be 
referred to the epigastrium or other areas,, yet tenderness on pressure 
and at least some rigidity over the region of the appendix, are 
almost invariably to be demonstrated by careful examination. 

Unfortunately a postmortem examination was not permitted, but 
pi was of opinion that there was a generalized infection, with involve- 
ment of the lymphoid tissue, in both the stomach and appendix 
to account for the symptoms. 

The above opinion was expressed seven years ago. Since this paper was read 
in July, 1914, Edward C. Rosenow has published his article on the Bacteriology 
of Appendicitis and its Production by Intravenous Injection of Streptococci and 
Colon Bacilli, Journal of Infectious Diseases, March, 1915, xvi, 240, in which he 
proves, experimentally, that such multiple hematogenous infection of the appendix, 
duodenum, small intestine, and stomach may occur. 
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Another possible explanation of the early gastric symptoms is 
that they were due to a generalization of the infection from the 
tonsil with secondary involvement of the appendix, or to an infection 
of the appendix by way of the alimentary tract; in either case the 
acute early process subsiding with coincident improvement for 
some days of the pulse, temperature, gastric condition, and general 
symptoms. After smouldering in the appendix the infection 
suddenly became active with the onset of fulminating symptoms. 

In Dr. Main’s case .there was definite evidence of involvement 
of areas in the small and large intestine, as well as of the appendix, 
suggestive of a hematogenous infection. The evolution of symp- 
toms would suggest that an infection from the tonsils of the lym- 
phoid tissue in other areas of the alimentary tract had occurred, 
and after smouldering for a time suddenly became active with the 
onset of fulminating symptoms. 

In this case it is interesting to note that the patient complained 
of slight pain and tenderness in the right iliac region, which, how- 
ever, had disappeared by the next day (March 5). The acute 
fulminating symptoms appeared March 16 after the patient was 
apparently well, suggesting that in the interval the infection in 
the appendix had remained dormant. 

Dr. Arthur Wright has furnished me with notes of the following 
case from Dr. G. A. Bingham’s clinic in the Toronto General 
Hospital. 

Mrs. W., aged forty-seven years, came under observation on 
April 1, 1914. She had for the previous three days been suffering 
from pain in the right lower abdomen, radiating to the back. She 
had previously suffered from acute rheumatism (more than thirty 
years ago), and two years previously had been treated in the Toronto 
General Hospital for cardiac trouble. There was profuse uterine 
discharge, in which gonococci could be demonstrated, and there 
was also retroversion of the uterus. A parovarian cyst was removed. 

On June 10 the patient complained of a sore throat, and on June 
12 the tonsils were found to be enlarged and reddened, and there 
was marked pain on swallowing. On Jime 16 there was abdominal 
pain of sudden onset, commencing in the umbilical region, and 
followed by vomiting. The pain gradually became localized 
over the region of the appendix, but the temperature and pulse 
remained normal. 

On June 17 the symptoms had become more severe, and pain, 
tenderness, and rigidity of the right rectus were present to a marked 
degree, and there was a mass in the appendicular region. Evening 
temperature 103°; pulse, 114. Leukocytes 21,400. The tonsils 
were still inflamed. 

An operation was performed at 8.30 p.m. and a gangrenous 
appendix, in a retrocecal position, was removed. Recovery 
occurred, and on June 26 the patient no longer complained of pain 
or soreness of the throat. 
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In conclusion, 1“ would like to emphasize the following points; 

1. The importance of bearing in mind the liability of appendicitis 
to follow acute tonsillitis. 

2. That the appendicular involvement may be only part of a 
generalized infection, hence the gravity of such cases out of propor- 
tion to the local symptoms. 

3. The tendency for such cases to be atypical in their clinical 
course, and after smouldering, to suddenly develop fulminating 
symptoms. 

4. Chronic tonsillar infections should be kept in view as the 
possible cause of similar infections of the appendix. 

5. That whereas at least some degree of local tenderness . and 
rigidity are almost always to be elicited on careful examination 
of the abdomen in the right iliac region in acute appendicitis, in 
rare cases these signs maj’’ be absent. 


LIGATION OF THE PORTAL VEIN IN SUPPURATIVE 
PORTAL PHLEBITIS. 

By Edwin Beer, M.D., 

NEW YORK. 

(From Mt. Sinai Hospital Surgical Service.) 

The problem of attacking pylephlebitis along the lines employed 
in septicemia of otitic and of uterine origin, has as yet attracted no 
great attention.^ A. G. Gerster,^ commenting on this disease, 
says; “The evacuation of septic thrombi from the jugular vein in 
mastoid disease has yielded such excellent results that the applica- 
tion of the principle to the portal vein would be natural and logical. 
But the anatomical relations, while very favorable in the former 
instance, are just the reverse in the latter. Only a short piece of 
the portal vein, that situated in the hepatoduodenal ligament, is 
approachable. The two mesenteric veins and the splenic are prac- 
tically inaccessible. Hence, though phlebotomy of the portal trunk 
in the hepatoduodenal ligament is not impossible, the evacua- 
tion of thrombi by flushing through a catheter seems to be too 
problematic, not to mention the technical difficulties the surgeon 
might encounter in the closure of the phlebotomy wound.” 


Read before the Canadian Medical Association, St. Johns, July, 1914. 

' H. Kehr, Chirurgie d. Gallenwege, 1913. Suppurative thrombi in the portal 
vein have never been removed operatively. Such a procedure might possibly have 
a beneficial effect. 

- Trans. Am. Surg. Assoc., 1903. 
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]\Iore recently, H. Neuhof,^ in his work on the experimental 
ligation of the portal vein, has called attention to the following 
important facts: “Although the portal vein has been more or less 
completely ligated for accidental injury in a very few instances 
(possibly two cases), a deliberately planned ligation has never been 
practised.” Further, “The fact that no surgery of the portal 
vein has as yet developed, appears to depend upon the results of 
animal experimental studies. Many observers have demonstrated 
that ligation of the portal vein regularly leads to death in a very 
short time — in half an hour to two hours.” 

On the other hand, by experimental work Neuhof has established 
that gradual occlusion of the portal vein is not fatal. The cases 
of Brewer and Burdenko'* indicate that in human beings a gradual 
occlusion due to pressure, followed by a ligation, is compatible with 
life, provided collateral circulation has been established. In view 
of these facts, Neuhof advocated ligation of the portal vein in 
suppurative pylephlebitis, realizing that the portal thrombus by 
gradually occluding the portal vein might have induced the develop- 
ment of a collateral circulation prior to the ligation of the vein, 
and that such a ligation would prevent further bacteria being swept 
from the radicles of the superior mesenteric vein into the liver. 
In animal experiments, moreover (Burdenko), it has been shown 
that the portal vein may be ligated successfully, provided there are 
preformed anastomoses produced by operative adhesions between 
the parietes and the omentum and intestines. 

Guided by such considerations, and having realized some years 
ago that an interference at a lower level {e. g., ileocolic vein) would 
have no effect, the following case was operated upon. The plan 
of procedure, as soon as the diagnosis was made, was as follows: 
To insure an adequate collateral circulation, I wished to make, if 
possible, a venous lateral anastomosis between the left spermatic 
vein a few inches below its confluence with the left renal vein and 
one of the larger branches of the inferior mesenteric vein.® 
In this Avay, the portal and systemic circulations would be 
satisfactorilj'^ anastomosed. In addition, I proposed to perform 
an omentopexy to establish other anastomotic paths. At the 
second operation, I planned to ligate the portal vein, to cut the vein 
above the ligature and drain the hepatic end with rubber tube 
run into the lumen of the stump and at the same time perform a 
cholecystostomy to drain the biliary system. 

All that I planned to do I was not able to carry out, as will be 
seen from a perusal of the case report. Owing to the interest of 
such a case the data will be given in some detail : 


’ Surg., Gyn. and Obst., 1913. 

^ Deutsch. Ztschr. f. Chir., 1913, cxxiv. 

^ The application of this idea to the treatment of cirrhosis might prove of value. 
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Case Report. — G., aged twenty-five years; shipping clerk; 
married. Admitted February 20, 1915. Died March 1, 1915. 

Diagnosis, Acute gangrenous appendicitis. Operation : Appen- 
disectomy. 

Postoperative Complications. Pylephlebitis. Secondary Opera- 
tions; Omentopexy, ligation of portal vein. Cholecystostomy. 

Family History. Father and mother dead; five brothers all well; 
two sisters also well. No tuberculosis or cancer in family. 

Past History. Patient smokes ten cigarettes a day. Drinks 
occasionally. Had gonorrhea three years ago. Denies sypliilis, 
pneumonia, scarlet fever, typhoid, etc. Two weeks ago had grippe 
and sore throat. 



Fiq. 1. — Temperature chart. 


Present History. Wednesday, February 17, 1915; in the morn- 
ing the patient experienced general abdominal cramps, associated 
with vomiting, constipation, chills, and fever. The general pains 
subsided and became localized in the right iliac region. Patient 
has been thirsty and has had frequency of urination. Since the 
day of onset, also very much prostrated, not having had any sleep 
on account of the pains. Has no cardiorespiratory or renal 
complaints. 

Synopsis. Pain in right iliac region since Wednesday. 

Physical Examination. General Condition. Good. Patient 
is well nourished. 

Head. Eyes react to light and accommodation. No palsies; 
no petechifE. Tongue coated. Teeth in good condition. Pharynx 
congested. Tonsils negative. Ears and mastoid and thyroid 
negative. 
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Glands. Negative. Chest. Expansion fair and equal. Lungs, 
anterior and posterior negative; no dulness, no rales. Heart, U. B., 
third rib; R. B., right border of sternum; L. B., fifth space mid- 
clavicular line; sounds booming at apex, slight roughness of the first 
sound; sounds negative at base. 

Pukes. Equal, regular, and of good force; tension not increased 
but rapid. 

Abdomen. Symmetrical; tympanitic; tenderness, rigidity, and 
spasm of right rectus muscle in the iliac region; rebound sign 
positive. Spleen, kidney, and liver not palpable. 

Rectum. Tenderness and sense of resistance in the right iliac 
fossa. 

Extremities. Negative. 

Synopsis. Tenderness, rigidity, and spasm of right rectus 
muscle in right iliac region. 

OPERATn'’E Procedures. First Operation. February 20, 1915. 
(Dr. Shlimbaum, house surgeon) G. and E. Appendicectomy 
for acute gangrenous appendicitis. Incision two and a half inches, 
right rectus muscle splitting. 

Findings. Appendix found to be entirely gangrenous with fibrin- 
ous exudate on tip. No evidence of thrombosis in mesenteriolum. 

Procedure. Amputated in usual fashion: stump carbolized, 
closure of abdominal wound in layers. 

Specimen. Last inch of appendix somewhat bulbous, gangrenous 
and contains foul-smelling pus. 

February 21. Looks very septic; two chills. Temperature, 
99.8° to 105°; pulse, 106 to 132. Blood culture taken today 
showed streptococci. Has severe right-sided abdominal pains. 
Jaundice present. 

February 23. Leukocytes, 18,000; poljmeuclears, 94 per cent.; 
lymphocytes, 6 per cent. 

February 23. Since operation the patient had chills daily and 
septic temperature. Conjunctivse deeply icteric. Complains of 
pain in right hypochondrium, where there is distinct tenderness over 
liver, which is distinctly enlarged. Wound clean. 

February 24. Jaundice more marked today. Chills and high 
temperature persist. Tenderness over liver more marked. Diag- 
nosis: Suppurative portal phlebitis. 

Second Operation, February 24. (Dr. Beer, G. and E.) Patient 
taken to operating-room with idea of anastomosing inferior mesen- 
teric vein and spermatic (left), and doing an omentopexy so as to 
establish collateral circulation preliminary to ligation of portal 
vein for pyelophlebitis. 

Incision along the crest of the ilium to left of left rectus muscle. 
Lower pole of kidney and ureter exposed. Spermatic vein isolated. 
Vein branch of inferior mesenteric isolated. Attempt at making 
anastomosis was unsuccessful, owing to very small caliber and thin 
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wall of inferior mesenteric branch. Peritoneum was then opened 
to make an omentopexy and portal fissure palpated. Pair-sized 
indurated area and enlarged glands palpable at portal fissure. 
Omentum brought down and sutured to parietal peritoneum with 
plain catgut suture. Peritoneum then repaired as usual. Wound 
closed in layers. 

Note. No ascites. Vessels in omentum and branches of inferior 
mesenteric vein showed little abnormal congestion. 



Fig. 2. — Sketch of ligated portal vein and branches with suppurating adherent 

thrombus proximal to ligature. 


February 24 to 27. Patient seemed to remain about same. 
Temperature was lower and onb’’ one chill. 

T/itrd Operation. February 27. Ligation of the portal vein for 
suppurative phlebitis; cholecystostomy for drainage of the bile 
tract (Dr. Beer). 

Incision four to five inches right rectus from ribs to level of 
umbilicus. Small amount of bile-stained fluid in the peritoneal 
cavity. Marked venous congestion of the stomach and gastro- 
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hepatic ligament. As the foramen of Winslow was shut off, and as 
the distended gall-bladder prevented an easy approach to the region 
of the portal vein from the right side, the peritoneum over the vein 
was opened just above the duodenum over what appeared to be the 
site of the portal vein. Numerous glands of deep red color blocked 
the approach, and dissection along the tract of the hepatic artery 
caused very disagreeable bleeding. The bleeding was controlled 
and a cholecystostomy performed. Then another attempt Avas 
made to reach the vein after exposing the choledochus for two inches. 
This approach Avas not blocked by glands and exudate, and the 
large blue vein aa^ts found mesial to the duct on a slightly deeper 
plane. It AA'as impossible to state that there AA^as a thrombus 
AAnthin, though the walls seemed thicker than normal. A ligature 
AA'as throAAUi about the A'ein and, on pulling it sufficiently tight to 
occlude the lumen, no change in the patient’s pulse AA'as detected 
(Dr. Wilensky). Thereupon the A'ein aaus tied Avith heaA'y catgut. 
Rubber dam to ligature coming out along the gall-bladder tube. 
Wound closed and dressed. 

Patient AA'as much shocked and in poor condition AA'hen returned 
to AA'ard at 5 p.m. Under heroic stimulation his condition improved. 

February 27, 8.15 p.m. Condition fair. Pulse of fair tension, 
regular, and of rate of 140. Respiration regular and not rapid (34). 

8.45 P.M. Condition unchanged. Tongue very drj', rough and 
brownish; fur on dorsum. 

9.15 P.M. Salt solution not retained by boAvel. AnsAA'ers ques- 
tions correctly. 

9.45 P.M. Condition unchanged. Looks comfortable. Pulse 
and respiration unchanged. Mind perfectly clear. 

10.45 P.M. Pulse 140. Good quality. Beats practically Same 
in force, but occasionally one of Aveaker quality is felt. AVas 
sleeping. Noav awake. Recognizes surroundings and persons 
previously knoAA'n to him. Jaundice apparently (artificial light) 
somewhat less marked. Tongue very dry in centre. Is taking 
fluids in two to three dram quantities AA'ithout vomiting. Bile 
drainage, four ounces. 

11.20 P.M. General condition pretty fair. Pulse 134, good 
quality, regular in rate and rhythm. Does not complain of any 
pain. Jaundice seems decidedly diminished, particularly of con- 
junctivse. Breathing is regular, 'slightly increased in rate. 

February 28 and March 1 . Enemata effectual and flatus expelled. 
Edema of scrotum and loAA'er abdominal Avail (perhaps more on 
left side) present this morning; also of penis and suprapubic region. 
(Infection?) Retention of forty ounces of urine relieved by 
catheter. 

Lumbar AA'ound infected, fascial necrosis present. Sutures 
removed, Avound opened widely and packed with iodoform gauze. 
Bile drainage six ounces. 
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Blood culture taken in morning showed Bacillus coli. In the 
afternoon patient became gradually comatose, and died forty-eight 
hours after operation without having given anj’’ evidence of blood 
either in vomitus or in stool. 

• Urine Report. February 21. Amber; acid; sp. gr., 1028; 
albumin, heavy trace; sugar and bile negative. Microscopically: 
hyaline casts, epithelial cells, and a few leukocytes. 

February 22. Bile, negative. 

February 24. Bile in urine. 

February 25. Bile in urine. 

February 2S. Bile in urine. 

Blood Report. February 25. Blood culture of 12 c.c., strepto- 
coccus. 

Marchs. Blood culture; Bacillus coli. 

Diagnosis. Acute suppurative pylephlebitis (secondary to 
acute gangrenous appendicitis). Ligature of portal vein. Strep- 
tococcemia. 

Incomplete Autopsy (by Dr. Baehr). General. Marked icterus, 
no petechiae. Rigor mortis marked. 

Abdomen. The abdominal viscera inspected through surgical 
incision along the right rectus muscle. No ascites. The portal 
vein found tied off with catgut about 1.5 cm. above the head of the 
pancreas. Distal from the ligature, the entire portal system was 
found to be filled with thick dark brown grumous purulent material 
consisting of pus mixed with some blood. In the portal vein near 
the bifurcation and in its left main branch, there were also flat 
purulent thrombi on the vessel wall. Proximal to the ligature, 
the splenic and inferior mesenteric vessels were found to be patent. 
The superior mesenteric and its right colic branch were found to be 
filled with yellowish white purulent material. In places there were 
also thrombi. The thrombosed vessels containing yellowish white 
pus led down to the region of the cecum and ileo-cecal junction. 
The vessels in ihe immediate neighborhood of the appendix site 
were empty and showed no suppurative process. 

Gastro-iniestinal Traci. Appears normal, showing no circulatory 
disturbance. The coronary veins along the upper half of the lesser 
curvature are widely dilated. The appendix stutnp appeared to 
be normal. 

Retroperitoneal veins behind th6 ascending colon show a similar 
dilatation. 

Liver. Slightly larger than normal. Its lower border reaches 
dovm about one finger breadth below the free border of the ribs. 
On section the organ is seen to be studded with areas in which there 
are numerous small yellowish foci consisting of collections of pus. 
In the immediate neighborhood of each of these areas is also a 
radicle of the portal vein, filled with dark grayish brovm purulent 
material. The intervening liver parenchyma shows merely cloudy 
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swelling. The common bile duct is patent and contains some thin 
yellowish bile. 

Gall-bladder. Fastened to the abdominal wall by a catgut 
suture. A hole in its fundus is also closed with a suture. The 
organ itself contains a small amount of mucopurulent material 
which is slightly bile stained. 

Spleen. About one-half larger than normally. No organs 
removed. 

Bacterial Report. Bacillus coli from pus from liver. 

Microscopic Examination. Liter. Capsule of normal thick- 
ness. There is moderate passive congestion in the centres of the 
lobules. The liver cells in this region are somewhat smaller than 
normal and contain granules of brownish pigment. In Glisson’s 
capsule throughout the organ there are numerous and extensive 
round cell infiltrations. These have no relation to the bile ducts and 
the hepatic arteries. In some places, there are large eollections 
of pus cells and cellular detritus, in the midst of which masses of 
bacteria are frequently to be seen. Most of these abscesses appear 
to extend from foci in Glisson’s capsule. Many of the smaller 
radicles of the portal vein contain parietal blood-platelet thrombi. 
Their lumen usually contains red blood cells and onlj'^ rarely collec- 
tions of pus cells. The larger radicles of the portal vein appear to 
be for the most part completely destroyed by a suppurative process 
and in some places the abscesses can be seen to be extending from 
this by contiguity. 

Spleen. Capsule and trabeculie of normal thickness. Sinuses 
in the pulp and the large venus sinuses are markedly dilated. 
Malpighian bodies rather small, contain no germinal centres and 
are surrounded by a zone of congestion. 

't'he most striking feature of this case of fulminating portal vein 
suppuration is to be found in the absence of all signs and symptoms 
of obstruction to the return flow of the portal blood despite ligation 
of the portal vein. How this is to be explained I admit I do not 
know. Whether it was accidental, and due to some anomaly in 
our patient’s circulation, or whether the short duration of the 
incomplete portal obstruction had forced collateral circulation to 
such an extent, it is impossible to say at this time. That com- 
plete ligation of the portal vein did not lead to some engorgement 
of the viscera surprised me very much, as I do not believe that 
the omentopexy gave much assistance to the return flow. Un- 
fortunately the patient’s condition became so bad during the 
third operation that I was not able to do what I had planned, 
i. e., cut across the portal vein above the ligature and drain 
the hepatie end with a tied-in tube. Knowing the remarkable 
power that the liver has shown in fighting infection, I believe that 
this assistance would be of great value. Further experience along 
these lines will demonstrate whether one can expect to save these 
cases in the manner outlined in this paper. 
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A REPORT OF THREE CASES RESEMBLING PSEUDO SCLEROSIS 
AND PROGRESSIVE LENTICULAR DEGENERATION. 

By William B. Cadwalader, M.D., 

INSTRUCTOR IN NEUROLOGY AND NEUROPATHOLOGY AT’THE UNIVERSITY OF PENNSYL- 
VANIA SCHOOL OF medicine; assistant NEUROLOGIST TO THE PRESBYTERIAN 
hospital; clinical assistant AT THE ORTHOP/EDXC HOSPITAL AND 
INFIRMARY FOR NERVOUS DISEASES, PHILADELPHIA. 

The disease known as pseudosclerosis was first recorded in 1883 
by C. Westphal. This observer described two cases in which tremor 
was the most conspicuous symptom. In these cases the symptoms 
resembled those of disseminated sclerosis in some other respects, 
but when the brains of these two patients were examined after death, 
they did not present the usual appearance of the brain in dissem- 
inated sclerosis; in one of the cases, however, the brain did show 
a generalized increase in consistence, but in the other case nothing 
abnormal was discovered. 

Although Westphal seemed fairly certain that the cases he 
observed were representative of a disease that had not up to that 
time been recognized, he found it difficult to define its boundaries 
sharply. The term pseudosclerosis was, therefore, apparently coined 
to designate the condition. 

These observations remained for a long time unnoticed until 
Striimpelh carefully analyzed and described the symptomatology 
of his own and of Westphal’s cases, with the result that he was 
able to distinguish clearly between, and to separate this condition 
from, multiple sclerosis. 

Similar cases have been recorded by the late Professor Frankl- 
Hochwart,^ of Vienna, and also by Fickler^ and others, but little of 
importance had been published that could throw any light upon this 
subject until the observations of Yolsch^ appeared. 

Volsch’s patient was a girl, aged seventeen years, who had suffered 
for about two years from pronounced rhythmic tremors of the limbs 
and trunk and spastic contractures of the extremities, together with 
dysarthria and dysphagia, and who showed pigmentation of the 
cornea and of the skin. In this case the postmortem examination 
revealed marked atrophic cirrhosis of the liver, a condition that 
had not been diagnosed during life. No abnormality could be 
detected in the brain. This case Avas regarded by Volsch® as prob- 
ably one of pseudosclerosis, of the type recognized by Westphal and 
Striimpell. 

It was just at this time (September, 191 D that Wilson’s A^ery 


' Deutsch. Ztschr. f. Nerv’enh., 1896, xii. 

- Arb. aus dem UniversitUt, 1903, Heft x, p. 1. 
3 Deutsch. mod. AA^chnschr., 1904, No. 51. 

* Deutsch. Ztschr. f. Nervenh., 1911, xlii, 133. 


s Ibid. 335. 
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complete descriptions of the disease he termed “progressive lenticu- 
lar degeneration” appeared.® In the appendix to that article Wilson 
refers to Volsch’s case as probably one of lenticular degeneration, 
and, indeed, this opinion seems entirely justified, in spite of the 
fact that degeneration of the lenticular nucleus had not been dis- 
covered. 

Since then similar cases have been carefully studied and recorded : 
one by Hosslin and Alzheimer,’ and one by Rumpell.® 

In the cases that I am about to record here the condition resembled 
very closely the accepted disease-picture of pseudosclerosis. 

History. The family consisted of two males and three females. 
Three of the members were affected and two were healthy. John 
and Annie were admitted to the wards of the Orthopaedic Hospital 
and Infirmary for Nervous Diseases in Philadelphia, under the care 
of Dr. John K. Mitchell, during the winter of 1913, and at different 
times subsequently they have been under observation in the out- 
patient department. Thomas was never admitted to the wards of 
hospital, but has been under observation in the dispensary. 

The patients stated that they came of healthy Irish stock, their 
parents having been people of good habits; that they themselves 
had not previously suffered from any disease, and that prior to the 
onset of their present malady, they had always been able to follow 
their occupations, John and Thomas as laborers and Annie as 
housemaid. Venereal disease was denied. John and Thomas 
admitted that they occasionally used alcohol to excess, but they did 
not appear to be alcoholic. Annie had always been a total abstainer. 
Thomas was married, his wife and two children being healthy. 

Case I. — John McC., aged forty-two years. The patient stated 
that when he was thirty-two years old he noticed “a shaking” of 
his right arm. He did not feel sick at that time, and declares that 
he had not been drinking. The shaking became gradually more 
pronounced, and he soon- found that his legs were beginning to feel 
stiff and that his left hand also ivas “shaking.” About six to ten 
months after the onset he was compelled to give up work on account 
of so much “shaking” and stiffness of his limbs; since then he thinks 
that the stiffness of his legs has gradually grown more and more 
marked. 

Physical Examination . — ^The patient’s expression is abnormal 
It differs from that seen in paralysis agitans in that it lacks the 
'fixed” look, and it varies also from the characteristic expression 
of Wilson’s disease in that the spastic and contracted appearance 
of the facial muscles is lacking; there is, however, a decided tendency 
to widening of the palpebral fissures, lending to the face an expres- 


® Brain, 1911. 

^ Ztschr. f. d. ges. Neurol, u. Psychiat., 1912, Bd. viii. 
* Deutsch. Ztschr. f. Nervenh., 1914, xiix, 54, 161. 
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sion that might be described as one of astonishment. This peculiar- 
ity seemed never to disappear entirely. There was no tremor of the 
lower jaw. The pupils reacted normally to light and in accommo- 
tion and in convergence; the ocular movements were well performed 
in all directions, and the ophthalmoscopical examination revealed 
nothing abnormal. Hearing also was normal. 

There was a slight regular, continued tremulous movement of the 
head on the trunk, but there was no evidence of contracture of the 
muscles of the neck. 

^Vhile in the standing position the patient presented a marked 
tremor of both upper extremities, the trunk, and the lower limbs. 
With the aid of a chair he could stand erect, but quickly became 
tired. The tremor of the upper extremities was somewhat more 
pronounced on the right side, and. on both sides it was greater in the 
distal portions. It was a constant to-and-fro rhythmic flexor and 
extensor movement, which never ceased entirely, and it was always 
increased by emotion and by muscular effort. Moreover, any strong 
muscular effort of one extremity seemed to increase the tremor of 
the other limbs. In performing the flner movements with his hand 
there was a certain degree of awkwardness that appeared to be due 
more to increased muscle tone than to the tremor itself; still, 
spasticity was not very pronounced. The triceps and biceps tendon 
reflexes were equal and only slightlj’’ more marked than normally. 
Muscular power for all movements of the extremities was about the 
same on both sides, and was quite normal. 

The abdominal and cremasteric reflexes were equal and normal. 

His lower extremities were spastic and tremulous. Unlike the 
upper extremities, the tremor in the lower limbs was more marked 
in the thighs or proximal portions than in the distal parts. This 
was pronounced when the patient attempted to walk. Spasticity 
was fairly well marked, although he did not actually “stab” his 
toes on the floor when walking. There was nO tendency to retro- 
pulsion or festination. The patient was able to walk short distances 
with the aid of a cane, but the effort caused a general increase of 
the tremulous movements throughout the body and extremities, and, 
as a consequence, he rapidly became exliausted. At times, because 
of spasm of the muscles, the right foot was strongly abducted and 
temporarily everted. The patellar tendon reflexes were distinctly 
increased, but equally so; the Achilles tendon reflexes also were 
exaggerated, but equal. Irritation of the soles of the feet caused a 
prompt flexor response of the toes. 

Examination of the thorax and abdomen revealed nothing 
abnormal. There was no evidence of arteriosclerosis. The systolic 
blood-pressure was 140. The liver dulness Avas not diminished. 

The Wassermann reaction with the blood serum Avas negative. 
The blood count was normal and the urinary examination AA'as 
negatiA'’e. 
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His mentality was, on the whole, good. He did, however, present 
a certain irritability and lack of initiative, and was somewhat dull; 
but whether or not his differed from the condition one frequently 
sees in patients suffering from severe chronic disease is questionable. 

There was no discoloration of the skin on any part of the body, 
and pigmentation of the cornea was also absent. 

Case II.— Annie McC., aged thirty-eight years. The patient 
stated that she had been healthy until she was thirty-four years old, 
at which time, she declared, she gradually became more and more 
“nervous” (she explained that she used the term “nervous,” 
meaning tremulous), and that her limbs became so stiff that she 
had great difficulty in getting about. She also stated that in less 
than a year’s time after the onset of the tremor she had to give up 
work. Although at the present time she is not entirely incapaci- 
tated, it is only with the greatest difficulty that she is able to go up 
and down stairs. 

Physical Examination. The patient is of average height, but 
appears to be thin, weighing about one hundred pounds. Her 
generalized tremulousness is very striking. Her pupils are equal and 
react normally to light and in accommodation and in convergence. 
The ocular movements are normal in all directions, and the ophthal- 
moscopical examination revealed nothing abnormal. There is no 
pigmentation of the cornea. The cranial nerves all seem to function- 
ate normally; but the facial muscles, particularly on the right 
side, show a distinct tendency toward spasticity. The widening of 
the palpebral fissures and the expression of astonishment seen in 
the other patient are lacking here; nevertheless, this patient’s 
expression, while it does not seem to be entirely normal, is not, on 
the other hand, characteristic. There is a decided regular tremor of 
the lower jaw, which is constant, so that the act of puckering the 
lips is done with difficulty. Her speech is indistinct— not dysarthric, 
but merely the speech of tremor. Swallowing is performed without 
any difficulty. There is a slight yet distinct tremor of the' head on 
the trunk, but there are no spasmodic contractures of the neck 
muscles. 

The upper extremities show quite marked to-and-fro flexor and 
extensor movements, which are more pronounced in the distal 
portions and equal on the two sides. When the patient stands with 
the arms hanging at her side a distinct and regular tapping sound 
is made by her hands striking against her skirt. The arms are 
slightly spastic. The biceps and triceps reflexes are active and equal 
on the two sides, but are not increased. 

The movements of the extremities in this case, although not 
greater than those shown in Case I, did present an element of in- 
coordination that was lacking in the previous case, or, at least, was 
much less conspicuous. At times, when using her hands for the 
finer movements, the fifth finger and the fourth finger were held in 
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partial flexion and partial abduction. This resembled, but was not 
identical with, an athetoid condition. 

The muscles of her back are held somewhat rigidly, and there is 
a tendency for the trunk to be drawn to the right side, as if the 
deep muscles of the back were in the early stages of a permanent 
contracture. 

The abdominal reflexes are equal, but are difficult to elicit. 

The lower extremities are very tremulous and moderately spastic. 
The patient can walk about the house and go up and down stairs 
only with great difiiculty, and with the assistance of bannisters 
and cane; she is frequently compelled to stop to “quiet down.” 

The tendon reflexes of the lower limbs are moderately increased, 
but equal. There is no Babinski sign, and ankle-clonus is absent. 
Sensation everjnvhere is normal. There is no discoloration of the 
skin. The abdominal and thoracic organs show no abnormalities. 
The liver dulness is not diminished. There is no evidence of arterio- 
sclerosis. The systolic blood-pressure is 136 mm. 

The Wassermann reaction in the blood serum is negative. The 
blood count is normal and the urinary examination is negative. 
Mentality is normal. 

Case III. — Thomas McC., aged thirty-four years. The patient 
states that when he was thirty-two years old he first began to feel 
“shaky.” This was at first noticeable only in his hands, but later, 
he states his legs also began to tremble. He thinks that the tremor 
is not increasing, but that his legs are getting stiffer. 

Physical Examination. The patient appears well nourished and 
muscular. His pupils are equal and react normally, and his vision 
is also normal. The eye-grounds Avere not examined. All his 
cranial nerves act normally. 

His articulation is clear and distinet, and he has no difficulty in 
swallowing. His expression is normal, and there is no tremor of 
the jaw or of the facial muscles. 

The muscul ar power of the upper extremities is equal and normal, 
as are also the triceps and biceps tendon reflexes. There is a distinct 
regular tremor of both hands. The patient shoAvs a tendency to 
hold both arms partially flexed at the elboAV, and the tremor is not 
unlike that of paralysis agitans, but lacks the “pill-rolling” position 
of the fingers so common in the latter disease. 

While the .tremor does not disappear, it is not increased on 
voluntary movement. With the patient in the sitting position, 
scarcely any tremor of the Ioav extremities and trunk is noticed; 
but when he stands erect a slight regular extensor and flexor move- 
ment is noticeable at the knees. While this is not marked, it is, 
neArertheless,. perfectly distinct. The lower limbs are slightly spastic, 
but locomotion is not markedly impaired. The patellar tendon 
reflexes and the Achilles tendon reflexes are equal and slightly 
increased. There is no Babinski sign. 
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Although the patient’s mentality may have been entirely normal, 
he found fault with physicians, was very irritable, sulky, and sullen, 
so that reexaminations and laboratory examinations could not be 
completed. 

Summary. These three patients were all very striking in appear- 
ance. They presented tremor of the upper extremities, which began 
gradually and increased in severity, spreading slowly throughout 
the body, and involving the lower extremities as well ; at the same 
time a gradually increasing tonicity of the muscles developed, 
until finally all voluntary movements and locomotion were greatly 
affected. 

Dysarthria was not well defined, but in one case articulation 
was indistinct. Characteristic mental disturbances were lacking 
in all. 

The diagnosis of these cases, based on purely clinical observa- 
tion, would seem to preclude the possibility of an existing multiple 
sclerosis, for the usual symptoms of that condition were lacking — 
there was no nystagmus, the eye-grounds were normal, and there 
were no disturbances of sensation. A certain amount of muscular 
weakness was evident, but it was not greater on one side than on 
the other, and it did not even approach true paralysis; yet increased 
muscular tonicity was very general. 

The tremor was more violent and of greater amplitude in Cases I 
and 11. It was of a to-and-fro or backward and forward movement, 
showing some increase on voluntary movement, but being entirely 
free from the uncertainty of direction that in so many cases, of 
advanced multiple sclerosis exliibit on voluntary^ movement. The 
tremor in Case III was much milder, and more closely simulated 
the regular rhythmic movemeiit of paralysis agitans. 

The difference in symptoms presented by these cases to those of 
progressive lenticular degeneration was indeed indefinite, for the 
condition appears to have been a family affection, very slowly 
progressive in character, but not, however, developing, as did 
Wilson’s, in youth. The tremor seems to have been almost iden- 
tical in character, but the degree of spasticity was slighter, and 
contractures were not observed, nevertheless, a tendency to tonic 
muscular spasm was present in one (Case I). 

Striimpell® has referred to certain similarities that pseudosclerosis 
bears to Wilson’s disease, and points out that in characteristic cases 
of pseudosclerosis the tremor is more conspicuous than the spas- 
ticity; whereas in lenticular degeneration the spasticity and con- 
tracture are more marked than the tremor, for it is knovm that 
lesions of the lenticular nucleus are capable of producing high degrees 
of spasticity. Nevertheless, if spasticity and contracture of muscles 
vere sufficiently great, tremor of that part must of necessity grow 


’ Deutsch. Ztschr. {. Nervenh., 1913-1914, 1, 455. 
VOL. 150, NO. 4. OCTOBER, 1915. 19 
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less pronounced, for the limb may become partially fixed. This 
did occur in one of my case§.^° 

Without a postmortem examination it would seem uncertain 
whether a positive differential diagnosis would be entirely justified 
for the only sign that has not been described in literature as common 
to both these diseases seems to be the curious brownish discoloration 
of the skin and pigmentation of the cornea that were observed by 
Fleischer, “ Volsch,*^ and Holloway.’^ 

Stocker^'^ has recorded a case of progressive lenticular degenera- 
tion in which he found lesions in the lenticular nucleus which he 
believed to be characteristic of that condition, but, in addition, he 
found distinct alterations of the glia elements in all parts of the 
central nervous system except in the cerebellum, and he directs 
attention to the analogy tlaat' exists between progressive lenticular 
degeneration and the pseudosclerosis of Westphal and Striimpell. 

On the other hand the cases of typical pseudosclerosis of Alz- 
heimer and Hosslin'^ and A. Westphal*® revealed not only the char- 
acteristic changes in the glia tissue in various parts of the brain, 
but these obser^'ers state that these alterations were most marked 
in the corpus striatum and the optic thalamus. 

Considering both the clinical and the pathological evidence now 
at our disposal, even though this is somewhat limited, it would seem 
not at all unlikely that, in the near future, pseudosclerosis and pro- 
gressive lenticular degeneration may be proved to be merely modi- 
fications of the one disease. At all events the cases of Stocker, A. 
Westphal, and Hosslin and Alzheimer appear to justify the opinion 
that, on purely clinical grounds, a differentiation is not possible. 


VALUE OF RECTAL FEEDING.* 

By Harry Adler, M.D., 

PHOFESSOB OF CLINICAL MEDICINE, UNIVERSITY OF MARYLAND,' BALTIMORE. 

Everyone having experience with rectal feeding by the intro- 
duction of a pint or more of liquid nourishment at a time, is im- 
pressed with the discomfort and difficulties of continued nutrition 
by this means. 


Jour. Amer. Med. Assn., January 31, 1915. < 

” Deutsch. Ztschr. f. Nervenh., 1912, xl, 3. Loc. cit. 

Amer. Jour. Med. Sci., 1914, cxlviii, 235. 

” Ztschr. f. d. ges. Neurol, u. Psychiat., 1914, xxv, 217. 

'=' Ibid., 1912, 

''Arch. f. Psj'cbiat., 1913, li. 

* Read at a meeting of the American Gastroenterological Association, May lo. 
1915. 
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An examination of stools shows how little food is really ab- 
sorbed. On this account, for the past four years, I have been 
using the drop method as first introduced by Murphy for saline 
solution. 

Four to eight ounces of peptonized milk with one pint of 4 per 
cent, sugar solution has been given three times daily. This method 
can be kept up for two weeks without discomfort. In a few cases 
they have caused cramp-like pains for the first day or two. In 
one or two cases vomiting has been produced. In but one case 
has it been necessary to give up the rectal feeding. 

That the nourishment is carried well up to the intestines is 
shown by our experience in a case of fecal fistula after an appendix 
operation. 

The patient was unable to retain any food by mouth, and rectal 
drop feeding was attempted. The dressings hecame invariably 
soaked with the enema after a few hours, showing that the fluid 
had made its way without difficulty through the length of the 
colon. 

With rectal enemas of bismuth suspension there is no diffi- 
culty in obtaining a complete picture of the colon, but bismuth 
never enters the ileum except in the unusual cases of patent ileo- 
cecal valve. 

With the drop method the same results were observed; no 
bismuth passed into the ileum. 

In order to obtain some idea of absorption of rectal feedings by 
the Murphy method, metabolism investigations were made on cases 
of gastric and duodenal ulcer with no abnormality of nutrition. 
After the second day of artificial feeding, with nothing bj'^ mouth, 
the colonic intakes for four to six days in nitrogen was compared 
with the output in the urine and the return loss per rectum. Daily 
total nitrogen estimations of the urine were made while all the 
matter passed per rectum in the same period was collected, 
dried to constant weight, and the total estimated b}^ the Kjeldahl 
method. 

Ca.se I. 


Nitrogen 

Urine. 

Amount 

Output 


intake. 

c.c. 

T. N. 

Stool. 

1.95 

11.25 

11.82 

0.78 

1.95 

7.00 

9.79 

0.78 

1.95 

13.80 

11.72 

0.78 

1.95 

10.10 

12.19 

0.78 

1.95 

16.00 

12.12 

0.78 

9.75 


57.64 

3.90 

Total output 


3.90 

Intake 

• 

61.50 

9.75 


Body loss 

in nitrogen .... 

51.79 
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Case II. 

Day. 

— Gastric ulcer. 

Nitrogen 

intake. 

Amount 

c.e. 

Urine. 

Total 

nitrogen. 

y 

Amount from 
feeding. 

3 

1.95 gm. 

10.75 

12.82 

1.39 

4 

1.95 

9.05 

12.01 

1.39 

5 

1.95 

8.00 

11.15 

1.39 

6 

1.95 

8.25 

10.20 

1.39 

7 

1.95 

8.50 

9.63 

1.39 


9.75 total 

nitrogen 


66.81 urine 
6.95 stool 

6.95 


72 . 7G total nitrogen lost 

Intake 9.75 

Body loss in nitrogen .... 63.01 in five days 


Case III.- 

—Gastric ulcer 

Nitrogen 

CO. 

Urine. 

Amount 

Total 

Amount from 

Day. 

intake. 

c.c. 

nitrogen. 

feeding. 

3 

1.95 

9.80 

10.09 

0.91 

4 

1.95 

8.40 

9.42 

0.91 

5 

1.95 

9.20 

9.61 

0.91 

6 

1.95 

8.70 

8.72 

0.91 


8.80 

Intake . 


37.84 

3.64 

41.48 

8.80 

3.64 


Body loss in nitrogen . . . . 32 . 68 in four days. 


Case 

IV. — Duodenal ulcer. 


Urine. 



Nitrogen 

Amount 

Total 

Amount from 

Day. 

intake. 

C.C. 

nitrogen. 

feeding. 

3 

3.90 

8.20 

11.05 

2.06 

4 

3.90 

7.35 

10.97 

2.06 

5 

3.90 

9.10 

11.26 

2.06 

6 

3.90 

8.45 

9.86 

2.06 

7 

3.90 

8.20 

9.32 

2.06 

8 

3.90 

7.80 

9.09 

2.06 


23.40 


71.55 

12.36 

12.36 




83.91 



Intake . 

, , 

. . . 23.40 



Body loss in nitrogen .... 60.51 in six da j's. 

Case V. — Duodenal ulcer. 


Day. 

Nitrogen 

Urine. 

Amount 

Total 

Stools and 
amount from 

intake. 

C.C. 

nitrogen. 

feeding. 

3 

2.92 

8.80 

11.56 

2.19 

4 

2.92 

7.50 

9.80 

2.19 

5 

2.92 

7.60 

10.68 

2.19 

6 

2.92 

8.60 

10.39 

2.19 

7 

2.92 

7.60 

9.28 

2.19 


14.50 

Intake . 

6.50 

8.11 

,59.82 

10.95 

70.77 

14.50 

10.95 


Body loss 


56.27 in five days. 
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The average loss of total nitrogen by urine and stool in these 
five cases was 12.9 gm. per day. The average loss in nitrogen 
from metabolized proteid as sIioato by the total nitrogen of urine 
was 11.7 gm. per day. 

The largest amount of nitrogen we were able to supply daily 
by rectal feeding was 3.9 gm., of which 2.06 gm. were returned with 
stools. According to the observations of Fr. Muller, the stools 
of individuals taking absolutely no nourishment contains 0.2 gm. 
per day. With this deduction from our estimations of the return 
nitrogen we have in no case observed an absorption of more than 
50 per cent, of the proteid supplied, and it has fallen as low as 30 
per cent. The average amount of nitrogen absorbed in these cases 
was 1.14 gm. per day. 

When we compare the amount of nitrogen lost by these cases 
with the amount it was possible for them to absorb by colonic 
feeding, we realize how little we accomplish. 

The difference between nutritional enteroclysis and normal salt 
enteroclysis was a little over one-tenth of the tissue albumin loss 
per day. 

Over the periods of time that rectal feeding is usually carried 
out it is from practical standpoints an almost negligible quantity. 


INTRACRANIAL TELANGIECTASIS: SYMPTOMATOLOGY AND 
TREATMENT, WITH REPORT OF TWO CASES.^ 

By Ernest Sachs, M.D., 

ASSOCIATE PROFESSOR OF SURGERY. WASHINGTON UNIVERSITY MEDICAL SCHOOL. 


Operations for Jacksonian epilepsy have so frequently resulted 
in negative findings that I desire to call attention to a group of 
cases which yields to treatment. This group, though apparently 
not large, has, nevertheless, a characteristic pathological picture. 
I shall briefly consider this condition from three points of view: 
(1) symptomatology; (2) pathology; (3) .treatment. This paper is 
based on two typical cases. 

Case I (Private record). — R. D., a boy, aged ten years, whom I 
saw in 1909, had, three months after a fall, fever and convulsions 
confined to the left side of the body, which began in the leg. A 
complete left-sided paralysis developed, which cleared up in a 
month. Following this the patient was apparently well and bright 
at school during the next year; then he began to have monthly 
convulsions, beginning in the face, with marked irritability; occa- 
sional headaches and vomiting; he often started suddenly. Wasser- 

' Read at the meeting of the American Neurological Association New York Mav 
0 to S. 191.5. ' 
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mann negative. The physical examination revealed a left knee- 
jerk more active than the right; a double Babinski and normal 
eye-grounds; color fields could not be taken on account of the 
youth of the patient. On opening the dura (Fig. 1) a huge bluish 
mass of vessels protruded, which were so dense in places that the 
underlying cortex could not be seen. This mass lay over the motor 
area. There were no branches connecting with the dural vessels. 
I considered it inadvisable to trj’^ to remove this mass. Following 
the operation the patient had acute suppression of urine for twenty- 



Fig. 1. — R. D., aged ten years. • The very large size of the vessels of this telangi- 
ectasis is not sufficiently indicated on this drawing. 


four hours, and then made an uneventful recovery. His condition 
remained unimproved. Therefore, at the family’s urgent request, 
a month afterward I tried to remove this angiomatous mass, but 
the patient died twenty-four hours later. Autopsy showed grossly 
that the process was ’confined to the cortex. Unfortunately, no 
microscopic examination was made. 

Case II. — C. E., a boy, aged ten years, surgical number 1873. 
Admitted February 8, 1915, discharged February 23, 1915. First 
seen in November, 1914. Referred by Dr. Schwab and Dr. Wolfner. 
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His past history was unimportant. First convulsion when three 
months old. There have been five since, three of the^se in the past 
three months. Unconsciousness lasted from one to two hours. 
All convulsions begin in the wrist of the left hand. There are minor 
attacks, occurring as often as five or six times a day. In these the 
patient seems sleepy and has a numb feeling in his hand. Wasser- 
•mann negative. Physical examination showed a weakness of the 
two lower branches of the left seventh nerve on emotional exertion, 
and a pale telangiectasis over the forehead. The left eye-ground 



Fig. 2. — Case II. — C. E., aged ten years. Surgical No. 1873. Vessels were ligated 

at A A and B B. 

showed an old choroidal atrophy; the right eye was normal. Again, 
the color fields could not be satisfactorily taken on account of the 
youth of the patient. An exploratory craniotomy was performed in 
February, 1915. An angiomatous process was found in the dura, 
^vhich on reflecting the dura Avas found to have numerous connec- 
tions with the pial vessels (Figs. 2 and 3). This area of increased 
vascularity lay over the lower part of the motor area. All the vessels 
connecting with the pial vessels were ligated and the dural mass 
ligated above and below; then the dura was closed. Two days after 
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the operation the patient had a violent convulsion. Since then 
he has been well. He has had three of the light attacks, of which 
he formerly had five to six daily. It is too early to express an 
opinion as to the ultimate result. 

Both of these cases showed an unusual vascularity: the one of 
the vessels of the dura, which connected with the pial vessels, the 
other of the superficial vessels of the cortex. 

In a careful survey of the literature I find that there really are 
very few cases like my second case. Virchow cites a case described 



Fig. 3. — Case II. — The vessels shown runnitig through the dura were all ligated. 

by Hooper in his Morbid Anatomy of the Jiximan Brain, published 
in 1828, which corresponds fairly closely. Pean gave a brief 
account before the French Academy of hledicine of an “angiome 
intracranien des meninges,” which seems to have been iden- 
tical. 

Dr. Cushing, in 1906, described three cases of intracranial hemor- 
rhage associated with trigeminal nevi. The process in all three 
of his cases was in the dura. He does not, however, mention 
the possibility that an identical process might occur on the 
cortex. 
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Oppenheim, in January, 1913, reported several similar cases in 
his paper on congenital brain tumors. He has given an admirable 
clinical picture of a condition which he calls angioma, which, in 
my opinion, is not an angioma at all but an entirely different 
pathological entity. 

The first case is a type of which more have been observed. Krause 
in his book on the Surgery of the Brain and Spinal Cord reports 
two cases, one of which he has illustrated. This he calls an angioma 
venosum racemosum. In his opinion, evidently, he is dealing 
with a new growth — a true tumor. Tooth in his series of five 
hundred cases from' the National Hospital has not a single instance 
of either condition. Bruns in his book on Brain Tumors makes 
the statement that cavernous angiomata and telangiectatic tumors 
have been found fairly frequently at operation, ^ and reports one 
case of what he calls an angioma which he observed himself. As 
he gives insufficient data it is impossible to decide to which of these 
two groups this case belonged. Virchow studied and described a 
number of such conditions, and was the first to clearly differentiate 
between telangiectases and true angiomata. He drew attention 
to the point which Adami emphasizes, namely, that a telangiectasis 
is a congenital dilatation of capillaries without any new-formed 
bloodvessels, while an angioma is a new growth and only properly 
so called when new bloodvessels are formed. In some of these 
cases the process is ■ connected primarily with the capillaries, in 
some with the veins, and in others with the arteries. In true 
angiomata no vessels with all three coats developed are found, 
but in both of my cases the vessels looked prefectly normal, and 
were well formed. 

In looking through the literature I find that these points are 
lost sight of and that the term angioma racemosum arteriale, or 
venosum, has been applied to conditions which were not actually 
new growths. I question very much whether Krause’s case is 
correctly named. This, by the way, is the case cited by Oppenheim. 
It is the counterpart of my first case, and impresses me more like 
a telangiectatic process. Another point of interest is that cases 
like the two I have here reported are frequently, possibly always, 
associated with telangiectases elsewhere on the body, particularly 
on the face. My second case showed this. This was observed in 
Fean’s case, also in Dr. Cushing’s cases. Such cases as that of 
Emanuel, which he made the basis of an exhaustive discussion of 
angioma racemosus, are undoubtedly true new growths. 

An etiological factor that has often been mentioned is trauma. 
Exactly what the relation of intracranial growths and trauma is, 
if any, is not at all clear. In certain cases it seems highly probable 


= At the meeting at which this paper was read, several members reported on 
published cases. 
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that a trauma has either irritated a preexisting new growth, making 
it develop rapidly, or has actually been the cause of the new growth. 
In my first case there was a definite history of this sort, but the 
operative findings, it seems to me, exclude that factor, since there 
was no evidence of inflammatory reaction such as adhesions, 
connective-tissue overgrowth, or roughened inner layer of the 
dura overlying the dilated vessels. 

The classification of this process might seem merely of academic 
interest, but it has most important bearing on the treatment and 
prognosis. If this is a true new growth, extirpation is the procedure 
indicated, while if it is a telangiectasis, ligation should suffice. 
The question naturally arises. Will these thrombosed vessels, if left 
in situ, irritate the cortex, and should the}’- therefore be removed- 
after ligation? If possible the ligation should be planned so that 
the vessels do not remain filled with blood but are collapsed 
after the ligation. They will then atrophy and do no harm. This 
condition is a favorable one from an operative and prognostic 
stand-point. 

It seems to me essential to distinguish more carefully between 
a true angioma — a neoplasm — and the process observed in these 
two cases, which is congenital and not a neoplasm. Undoubtedly 
some of the cases called angiomata have been misnamed. These 
cases, when reclassified, constitute a group which must be kept 
in mind in every case of Jacksonian epilepsy. 

The clinical picture is quite a definite one. 

1. Attacks of Jacksonian epilepsy occurring at long intervals 
in non-syphilitic young persons. 

2. Unconsciousness of long duration. 

3. No evidence of increased intracranial pressure. 

4. A very slow progression of symptoms. 

5. Telangiectases on the head or face. 

For this condition I should like to suggest the name of intra- 
cranial telangiectasis. 
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RESPIEATORY SIGNS AND SYIVEPTOMS IN TRICHINOSIS. 

By George R. Minot, M.D., 

ASSISTANT IN MEDICINE, MASSACHUSETTS GENERAU HOSPITAL, RECENTLY ASSISTANT 
IN MEDICINE, JOHNS HOPKINS UNIVERSITY, 

AND 

Francis Minot Rackemann, M.D., 

ASSISTANT PHYSICIAN IN THE PRESBYTERIAN HOSPITAL, NEW YORK, 

One hundred and two case histories of trichinosis have been 
reviewed to deterrnine the frequency of associated respiratory signs 
and sj niptoms which Dr. Edsall suggested may be more common 
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than is generally realized, and which maj' be so well marked as to 
cause difficulties in the diagnosis, particularly in tlie early stage of 
the disease before the typical eosinophilia develops. . 

It should be noted that rales are often found in tlie lungs, usually 
at the bases, in a variety of acute infectious diseases, depending 
somewhat on the height of the fever and prostration, and in this 
trichinosis proves to be no exception. 

In the literature there is reference to abnormal respiratory signs 
and symptoms in tricliinosis. However, all tlie authors quoted, 
as well as others, in relati-\'’ely long articles, refer to these respiratory 
signs and symptoms only in a casual way, devoting but a sentence 
or short paragraph to them, except as a late or terminal complication 
of the disease. No attention is called to the fact that respiratory 
complications may obscure the true diagnosis. 

Staubfii states tliat very early there develops a bronchial catarrh. 
He explains that this is dependent upon tlie invasion by trichinellie 
of the respiratory muscles, bringing about their insufficiency which 
leads to a scanty expectoration and ultimately to broncliopneu- 
monic processes. Staubli remarks that the sudden rises of tem- 
perature with chills may be dependent on tliis. 

Besides the mechanical involvement and irritation of tlie res- 
piratory muscles by the embryos there is good evidence from tlie 
fact that the embryos occur in the blood stream and great veins 
(Staubli,^ Herrick and Janeway,^ Lamb,^ Cross^) to show that they 
may be present in the lung tissue and cause irritation of the alveoli 
and bronchial mucosa directly, 

Thompson,® in a report of 52 cases, says ” cough may be present 
in a number of cases with a slight bronchitis, jirobably due to irrita- 
tion of the bronchi by the parasites, but the latter were not found 
in any of the sputa examined.” 

Kratz^ reported a total of 337 cases. Sixty-four of his 101 deaths 
were attributed to disturbances of tlie respiratory apparatus and 
14 of these had hypostatic pneumonia. Ruppreclit® also mentions 
pneumonia as a complication, especially in fatal cases. 

Stiles® in his description says: “The respiration becomes difficult 
and respirator 5 '' troubles are likely to be severe, especially in the 
fourth and fifth week, and there may be severe dyspnea accompanied 
by -idolent asthma.” Granger^" also expresses tlie same view, 
though in his IS cases reported no mention is made of any such 


1 J. F. Bergmann, Wiesbaden, 1909. - Loc. cit. 

2 Arch. Int. Med., 1909, iii, 203. *Ambr. Joun. Med. Sci., 1910, cxlii, 395. 

^ Arch. Int. Med., 1910, vi, 301. ® Amer. Jour. Med. Sci., 1910, c.x'l, 157. 

’ Die Trichinenepidemic zu Hedersleben, Leipzig, 1SS6; Berl. kJin. Wclinsclir., 
1865, lii, 509 (quoted by Staubli). 

* Die Trichinenkrankheiten iin Spiegel der Hettstiidter Endemic betrachtet 
Hettstadt, 1864 (quoted bj' Staubli). 

8 Osier’s Modern Medicine, 1907, i, 605. 

St. Paul Med. Jour., 1914, xvi, 399. 



MINOT, rackemann: respiratory signs in trichinosis 573 

respiratory signs or symptoms. Steiner“ mentions involvement of 
the respiratory muscles by the parasites and the resulting paralysis 
as a cause of death. 

Hosier and Peiper^^ found broncliial catarrh only rarely. They 
do not mention pneumonia; while Leen^® speaks of bronchial catarrh, 
which may at times amount to a bronchopneumonia or lobar 
pneumonia, but with no reference as to what stage of the disease 
this occurs or witli what frequency. 

Staubli says that at autopsy in a large majority of cases Cohnheim 
found a marked symmetrical bronchitis with frequent hypostatic 
conditions in one or both lungs but emphasizes that embolic pro- 
cesses are never seen. Frothingham^^ found hemorrhages into the 
lung tissue with embryos present, as did Askanazy,^® who mentions 
embryos in the lung alveoli. They have never, however, been found 
in the sputum. 

Romanovitch’s^® research has demonstrated anew that the 
trichina sows microbes along its path as it passes from the intestinal 
mucosa to the thoracic duct, great veins, and general circulation, 
and hence that the dominant character of the infection due to 
tricliinae is polj^microbian. He quotes Friedrich, who reports 
finding subcutaneous abscesses containing the trichinella, and he 
himself obtained positive cultures in 13 out of 23 rats killed at 
various intervals after infection with trichinae and in 7 out of 10 
guinea-pigs. He therefore concludes that fever, abscesses, and the 
fatal septicemia observed in man are due to microbes inoculated by 
the trichinae. This offers an explanation of why lung infections 
may be common to this disease. 

The 102 cases of trichinosis that are reviewed here have been 
taken from the records of the Massachusetts General Hospital 
(1899 to 1914), the Presbyterian Hospital in New York (1906 to 
1914), and the Johns Hopkins Hospital (1899 to 1914). 

The diagnosis in 70 per cent, of these cases was made by finding 
the embryo in excised pieces of muscle or in the blood; in 5 per cent, 
no parasite was found, but the muscle showed a histological picture 
of a mjmsitis such as is found when trichinae are present; in 25 per 
cent, by the history, symptoms, and physical signs, and the eosin- 
ophilia which varied from 13 to 63 per cent, of the total leukocyte 
count. 

Those cases in which the final diagnosis of trichinosis was in 
doubt or in whicli a chronic cardiac or pulmonary condition existed 
have been excluded. One case that died was excluded because of 

Boston Med. and Surg. Jour., 1908, cli, 721. 

Tiersche Parasiten in Nothnagel’s spez. Patholog. u. Therap., 1894, vol. vi 
(quoted by Staubli). 

Boston Med. and Surg. Jour., 1913, clxviii, 601. 

■ Jour. Med. Research, 1906, xv, 487. 

>5 Virchows Arch., 1895, cxli, 42 (quoted by Staubli). 

Comp.-rend. Soc. de biol., 1911, Ixx, 257 and 339. 
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an incomplete record. All of the 102 cases reco^'^ered except one, 
and it should be noted tliat altliough this patient had moderate 
dyspnea, no abnormal physical signs in tlie lungs were detected. 

Five of these cases are of particular interest, because of respira- 
tory complications, and are described in some detail later, leaving 
97 cases which are here summarized; S.S per cent, of the total 102 
cases (4 of the 5 cases described later and 5 of the 97 cases sum- 
marized) showed respiratory .signs and symptoms .severe enough to 
lead to the serious consideration or actual diagnosis of a purely 
pulmonary condition in the preliminary diagnosis. 

Thoracic pain, usually in the region of the diaphragm or along 
the lower intereostal muscles, was not an uncommon .symptom, 
but bore no relation to the presence of a slight or severe bronchitis, 
though usually when present was associated with a mild dyspnea 
and often with a shallow type of respiration. 

The rate of respiration was usually increased with the fever 
to 25 to 32 per minute, reaching as high as 46, again varying with 
no regularity in regard to physical signs in the lungs except for tlie 
fact that those cases vdiere the bronchitis was most marked usually 
had a higher rate than the others. 

Of the 97 cases, 51 (50 per cent, of the total 102 cases) had no 
cough, nor was tliere any abnormality of the lungs noted in the 
physical examination during the hrst few daj^s in the hospital or 
subsequently. The 46 remaining cases may be divided into three 
groups as follows : 

I. Fifteen cases (15.3 per cent, of the 97) had cough without 
abnormal pulmonary physical signs, and only 3 of these raised any 
sputum. 

II. Thirteen cases (13.6 per cent.) had not only a cough, but also 
abnormal physical signs were present in the lungs, though onlj’’ 7 
of them raised sputum. Thus 28 cases or 29 per cent, had a cough 
which began one to twelve days, usually about two to six days, 
after the earliest symptom of the disease, lasting three to twenty-five 
days, or through the course of the illness. 

III. Eighteen cases (18.5 per cent.) had pathological physical signs 
of the lungs without there being reference, to cough in the records. 

Thirty-one cases, or 31.9 per cent, of the 97 cases (all the cases of 
groups II and III), showed abnormal phj^sical signs in the lungs, 
which may be described as “very slight,” “definite,” or “well 
marked,” according to the number of rales present. 

(a) Very slight signs were noted in 11 cases, and consisted in 
4 cases of rare dr^'^ rales, which are described in 2 cases as being 
scattered and in the other 2 as being at tlie bases. In 7 cases they 
consisted of a “few moist rales.” In 3 of the 7 they were scattered, 
and in 4 were at the angles of the scapulse. 

(b) Definite signs, that is, distinctly more numerous rales, were 
found in 10 cases. In 1 they were “scattered subcrepitant” and 



MINOT , KACKEM ANN : RESPIRATORY SIGNS IN TRICHINOSIS 57 5 

in the 9 others moist (fine, medium, or coarse), located at the 
base in 4, the right axilla in 1, both apices in 1, the angles of the 
scapulae in 1, and scattered in 2. 

(c) Well-marked signs (rales very plentiful) were noted in 10 
cases. In 2 of these the rales were of a dry type, in 1 at the bases 
only, and in the other “scattered all over.” In the other 8 cases 
the rales were moist and of all varieties. In 5 of these they were 
everywhere in the lungs, In 2 at both bases, and in 1 at the left 
base only. 

Ten of these 31 cases which had rales showed additional abnormal 
physical signs as follows: 

Four had slight dulness with diminished respiration when the 
rales were at tlie bases. 

At the point where the rales were most numerous, 2 showed 
slightly harsher breathing than normal, while 3 were noted to have 
suppression of breath sounds. 

One case with rales at the left base showed dulness in this region 
and in the left axilla, where the breathing was distinctly dimin- 
ished, but Roentgen-ray examination revealed only “peribronchial 
thickening.” 

The physical signs were first noted within forty-eight hours after 
the patient entered the hospital in 29 cases, while in the 2 others they 
developed within six days after admission, about eight daj^s after 
the onset of the disease. 

It has been difficult to tell from the records the exact duration 
of the abnormal signs in the lungs, though as long as the temper- 
ature remained elevated the signs persisted. However, it seems 
•that as the temperature fell the signs began to be less and dis- 
appeared when it became normal, though in a few cases lasting some 
days longer. In the cases with the mildest signs tliey occurred 
only at the height of the fever and disappeared several days before 
the temperature was normal. 

There was reference to sputum in 13 cases of the 102. No 
mention was made in the record of cough or sputum in one of these 
cases, yet a laboratory examination of sputum was noted. 

In 7 cases the macroscopic examination of the sputum alone 
was noted; 3 were blood-tinged, of mucopurulent nature; 2 were 
“grayish white,” while 2 were “mucopurulent.” 

Microscopic examination was made of 6 sputa, 4 of which grossly 
were “mucopurulent.” At one time one of these showed blood 
streaks and 2 were “white mucoid.” 

Smears showed no tubercle bacilli in any of the sputa; manv 
influenza bacilli were seen in 1 besides other organisms; 4 others 
showed a mixed growth of bacteria. The case which showed at 
first blood streaks in a mucopurulent sputum and later was only 
mucopurulent, contained many influenza bacilli. No eosinophile 
cells, Charcot-Lej^den crystals, or parasites were discovered. 
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The following 5 cases, not included in tlie 97 cases referred to 
above, serve to show how pulmonary complications may obscure the 
diagnosis of trichinosis. 

Case I. — ^This illustrates how a bronchitis or mild broncho- 
pneumonia may be a prominent feature from tlie onset of tlie 
disease associated with a delayed eosinophilia. 

Male, negro, aged thirtjMour years, works in tunnels and is 
subject to decompression and compression for five minutes many 
times a day. Family history, past history, and habits, unimportant. 

Present Illness. For three weeks lie has had a cough, increasing 
in intensity, raising ^'’ellowish-wliite sputum which in tlie past two 
days has contained a little blood. During this time he has had a 
persistent soreness and tenderness of his legs, though not of a severe 
nature. Night sweats have been frequent. 

For two weeks he has had a severe temporal headache, and has 
felt feverish, and during the past week his eyelids have been a little 
puffy in the morning. 

Physical Examination. A well-developed negro, looking sick and 
coughing, having moderate tenderness of the leg muscles. 

Nodes. Generally palpable. Rest of examination negative 
except for heart and lungs. 

Heart. Normal size; sounds regular; harsh, short, systolic murmur 
is heard at the right second interspace, transmitted to clavicular 
region but not to neck. Second sounds are normal. 

Langs. Over both bases and in both axillae, extending higher 
on left, are heard many fine, medium, and coarse moist rales. At a 
point half-way between the base of the left lung and angle of 
the scapula is an area of dulness where there is distant breatliing 
of higher pitch than normal, with slightl}’^ prolonged expiration 
associated with a distant bronchial whispered voice. 

Day ia hospital. Temperature. Pulse average. 

1st to 6th . . . 101.0° to 104.0'’ 100 

6th to 16th . . . 98.0° to 100.0° 80 

16th to 21st . . . 98.6° to 101.0° 85 

21st to 33d . . . 98.0° to 99.5° 75 


Blood: Hemaglobin, 90 per cent. 


Day in 
hospital. 

White 

count. 

Polynuclear 
neutrophiiea and 
transitionals. 

LymphoC3’te3. 

Eosinophiles. 

Mast 

cells. 

1st . - 

10,500 

86 per cent. 

12 per cent. 

2 per cent. 

0 per cent. 

5th . 


88 

10 “ 

4 “ 

0 

10th . . 

9,300 

80 

8 

10 “ 

2 

17th . . 


69 

13 " 

18 “ 

0 “ 

27th . . 


60 “ 

25 “ 

15 

0 “ 


Trichinee were found in a piece of gastrocnemius muscle on the 
sixth day after admission. 

Sputum. On entrance this was “frothy-mucoid,” witli some 
purulent particles mixed with blood. A few influenza bacilli were 


Eespiration. 
30 to 25 
25 to 20 
25 to 20 
20 
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present, otherwise negative. On tlie third to sixth day in the 
hospital, several examinations showed a mucopurulent sputum^ with 
many influenza bacilli. On the nineteenth day in the hospital a 
thick mucopurulent sputum was expectorated. 

The signs present in the lungs persisted for five days, then gradu- 
ally disappeared by the twelfth day. On the sixteenth day after 
entrance tlie moist rales reappeared, and on the twentieth day the 
area of dulness at the left base with harsh inspiration and expira- 
tion reappeared. A Roentgen-ray taken on the twenty-second day 
showed “the heart slightly enlarged to the right; question of dilated 
aortic arch. No tuberculosis.” After this the lungs cleared and 
were quite free of rales on the twenty-ninth day. 

Case II. — ^This case, though exliibiting no signs in the lungs, 
had an onset of a respiratory nature which caused the physicians 
to believe for some days they were dealing with a purely thoracic 
disease. 

Male, white, aged twenty-six years; occupation, clerk. 

Family history and habits unimportant. 

Pa^t history negative except for pneumonia three years ago. 

Present Illness. Nine days ago he began to have a severe “ cold,” 
feeling very chilly, mean and weak since then. He has had a cough 
associated with slight pain in the front of the thorax, raising very 
little sputum; constant tlirobbing headache, aggravated by cough, 
has been persistent. There were no. other symptoms. 

Physical Examination. Negative throughout, except for 
neglected teeth with sordes and a few herpetic lesions on the lips. 
Temperature varied from 102° to 103°, gradually reacliing normal 
on the eighteenth day after admission. The respiration was 
25 to 30 per minute on the day of entrance. The day after 32 to 
35, falling to 24 to 22 on the eighth day, and then averaging 20, 
The pulse during the fever was 100 to 90. 

White count on entrance 11,800. (No differential count was 
made.) 

Three days after entrance a few more herpetic vesicles developed 
on the lips. The record states the lungs were still negative, and 
the patient continues to cough a little. On this day a blood smear 
showed 7 per cent, eosinophiles. 

Four days after entrance tenderness of the calves of the legs with 
pains “all over” developed. 

On tlie eighth day marked muscle symptoms were present and a 
piece of excised muscle revealed trichinae. 

On the ninth day cough was still present, but with very little 
sputum. The symptoms gradually disappeared as the temperature 
dropped, the cough going by the eighteenth day in the hospital, 
when the temperature reached normal. 

Case III. — ^The following case illustrates an onset with respira- 
tory symptoms. A latent tuberculosis, possibly lighted up by the 
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trichinosis, cannot be ruled out. It does not seem as if all the 
physical signs in the lungs and the respiratory symptoms could have 
been due to a previously quiescent tuberculosis, but that tlie 
trichinosis, which had existed for some time, was associated with a 
bronchitis. 

Girl, aged thirteen years. 

Family history and yast history negative. 

Present Illness. Three weeks ago she “caught cold” and had a 
chill that night; since then she has coughed a good deal, raising 
small amounts of yellowish-white sputum; breatliing at times has 
lately caused slight pains in her chest. She has felt feverish, had 
severe headache, and sweats frequently at night. Pains in the legs 
and thighs have occurred, but were not severe. 

Physical Examination. Very slight pufhness of eyes and tender- 
ness on pressure of calves of legs and lower ribs was noted on exam- 
ination, which was otherwise negative except for the lungs. 

Lmigs. Percussion showed the note in the left infraclavicular 
region slightly higher pitched than on the right. In the back a 
doubtful slight impairment in resonance at the left apex and at 
both bases. Breath sounds over upper left front rougher than 
normal, Avith expiration prolonged. Fremitus normal. Over both 
backs were numerous fine moist rales and at the bases sonorous 
rales; a question of an occasional dry crackling rale at the left 
infraclavicular region was noted. 


Day in hospital. Temperature. Pulse average. Respiration. 

1st to 5th . . 101.0° to 99.5° 100 20 to 24 

5th to 10th . . 98.0° to 99.0° 80 to 70 20 

10th to 30th. . 96.5° to 97.8° 80 to 60 20 

Blood. White count. Eosinophiles. 

On entrance 24,840 53 per cent. 


Twenty-seven days later 17,120 56 “ 

Calmette tuberculin conjunctival test, 1 per cent, negative; 
Calmette tuberculin conjunctival test, 5 per cent, positive. 

Stools, urine, and blood culture negative. 

A very small piece of muscle excised two days after entrance 
showed “no trichinEe.” 

The moist rales in the lungs were not heard after a few days, nor 
Avere the dry ones noted after the first examination. The slight 
dulness beloAV the left claAucle with roughened breath sounds per- 
sisted. Neither cough nor sputum Avas mentioned in the record 
after the first three days in the Avard. The tenderness of the calves 
of the legs and lower ribs persisted for the first Aveek, and was not 
severe. 

Case IV. — ^The case illustrates a sudden onset resembling pneu- 
monia. 

Male, aged twenty-three years, clerk in a grocery store. 
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Family history, past history, and habits unimportant. 

Present Illness. Twenty-four hours before admission he was 
seized with a sharp pain in the left side of his chest, increased by 
breathing and coughing. The pain shifted to the right axilla 
and became more severe during the night. There has been some 
cough without expectoration. He had a chill this morning and one 
just after admission. He has felt feverish and prostrated since the 
onset. 

Physical Emmmation. A well-developed and nourished man, 
appearing acutely ill, lying quietly in bed. Temperature, 103; 
pulse, 108; respirations, 30. The examination was negative except 
for much mucus in tlie throat, and the lungs showed some dulness 
in the rigjit upper axilla, witli slight whiffy bronchial expiration, 
but nothing definite. 


Day in hospital. 
1st to 6th 
6 th to 12 th . 
12th to 17th. 


Temperature. 
104.0° to 100.0° 
101.0° to 99.0° 
98.2° to 99.2° 


Pulse. 
110 to 78 
100 to 75 
88 to 74 


Respiration. 
30 to 20 
24 to 20 
24 to 20 


The Roentgen-ray, upon the day of entrance showed “throughout 
greater portion of right lung shadow there is slight increase in 
density, and there are patches which strongly suggest early tuber- 
culosis — slight irregularity in diaphragm shadow.” 

Five days after entrance all tendon reflexes were absent except the 
right knee-jerk and both triceps, which gave but a feeble response; 
and the note reads, “The signs in tlie lungs become no clearer; 
dulness on right side slight, but persists; breathing thought to be 
increased in apex of right axilla and interscapular region.” The 
patient was quite cyanotic at this time. The record makes no 
further mention of the lungs or gives clinical notes of importance. 
No rales were ever present. The patient was discharged “well” 
sixteen days after entrance. 

Blood, Polynuclear 
white count, neutrophiles. Lymphocytes 

On admission . . 11,000 67 per cent. 23 per cent. 

Six days later .... 72 “ 19 “ 

Reds, 4,950,000; hemoglobin, 90 per cent. 

The urine, stool, Wassermann, von Pirquet, and blood cultures 
were all negative. 

Muscle excised nine days after entrance showed a distinct mjm- 
sitis witli wandering cells and eosinophiles, and the muscle fibers 
show various stages of degeneration. Diagnosis: “myositis due to 
trichinae.” 

Case V. — This case resembles pneumonia. Unfortunately satis- 
factory history was not obtained, owing to his nationality; and a 
specimen of muscle was unobtainable. The diagnosis here is based 
on tlie eosinophilia. 


Mast 

Eosinophiles. cells. 

8 per cent. 2 per cent. 

9 “ 0 “ 
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Male, aged forty-four years, Italian laborer. 

Family and yast history unrecorded. 

Present Illness. For two weeks be lias felt sick and had a bad 
cough. During the past week he has been in bed with increasingly 
severe cough, chilly sensations, constant headache, and pains all- 
over his body, especiallj'- in his legs. 

Physical Examination. Well-developed man looking acutely 
ill and anxious, breathing rapidlj'^, forty to the minute. The 
examination was entirely negative except for pyorrhea, sordes of 
teeth, and a heavily coated tongue. The temperature ran irregu- 
larly 101° to 103° in the morning, falling to 100° to 99° in the 
afternoon for the first ten days after admission, gradually declining 
after the first eight days. The following eleven days the temper- 
ature was normal. The pulse averaged 82 during the pyrexia 
and 74 when the temperature Avas normal. The respirations ran 
from 28 to 34 in the morning during the first eight days, except that 
in the first two days they were 44; in the evening they ran from 
22 to 18 (perhaps due to morphin). With the descent of the 
temperature the respiration returned to normal. 

Three days after admission a few moist rales Aidthout other 
signs were noted in the lower right axilla at the bases. The spleen 
was just palpable, otherwise examination remained negative. 
Nine days after admission a note states that "the patient continues 
to have a hacking cough, raising a little yellowish material.” The 
lungs shoAved some scattered rales at tlie bases, present the next 
day also, tliough it is not stated when they cleared. 

The patient Avas discharged tu'-enty-tAvo days after admission, 
having shoAvn no abnormal symptoms or signs after the. sixteenth 
day. No reference is found in the record of posith'^e or negative 
eAudence of muscle tenderness or other symptoms of trichinosis. 


Polynuclear 

Blood, neutropliiles and 
Day in hospital, white count. transitionals. 


Lymphocytes 
ami largo 
mononuclears. 


2nd 

10th 

12th 


25.600 91 per cent. 

26.600 22 

27,000 26 


9.0 pet cent. 
9.5 
11.0 


Eosinophiles. 
0.0 per cent. 
CS.5 

63.0 “ , 


Blood cultures, Widals for the typhoid group, sputum, urine, 
and feces Avere all negatNe. 

From the above group summaries of the histories and physical 
signs in these cases it may not appear evident that there Avas 
sufficient reason for being misled at first as to the diagnosis. It is 
evident, however, from the complete records that such AA^as the 
case. In the two cases that Ave personally had the opportunity 
to see and in another in regard to Avhicli AA’^e talked Avith the physician 
in charge, such certainly was the case, the pulmonarj^ symptoms 
entirely obscuring the more ordinary ones of trichinosis for a time. 
It is quite probable that but for the hospital routine blood examina- 
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tion the proper diagnosis would never have been reached in some of 
the cases. 

In Case I, which was seen bj’- both of us, though the record 
states that the patient had muscle tenderness, it was not at all 
prominent when compared to the picture of an evidently sick 
man persistently coughing and whose lungs were filled with rales. 
Later when 4 per cent, of eosinophiles were found the muscle 
tenderness was given more consideration, which led to the finding 
of trichime in the excised muscle. For the first few days certainly 
the lung symptoms obscured everything else. 

Case II had a history not unlike pneumonia: the patient looked 
sick, had a high temperature, rapid respiration, and labial herpes. 
It was not until the eosinophilia and muscle symptoms developed 
that trichinosis was considered. 

In Case III trichinosis was made the probable diagnosis at 
entrance, owing to the high percentage of eosinophiles; yet the 
history given by the patient and her family was of purely respiratory 
character, and she exhibited well-marked signs of a bronchitis. 
The pains in the legs and edema of tlie eyes were both slight and 
noted only after finding the eosinophilia. 

Those who saw Case IV felt at first they were dealing with a 
pneumonia, owing to the acute onset of symptoms of respiratory 
nature, with fever and signs in the lungs. Trichinosis did not 
occur to tliem until the second differential count of the white cells 
was made. The pulmonary signs might be explained by an old 
tuberculosis. 

Again, Case V resembled pneumonia. The history was purely 
respirator}'", the respiration high, and rales were present in the lungs. 
Trichinosis was not considered until the high eosinophilia was 
found on the tenth day after entrance. 

Conclusions. In the literature, abnormal respiratory signs and 
symptoms in trichinosis have been noted, but without emphasis 
on the fact that they may obscure the diagnosis, especially when the 
patient is first seen. I3ronchitis, bronchopneumonia, and lobar 
pneumonia have been spoken of, especially as a terminal event and 
chiefly in the earlier'reported cases in Germany. 

In 50 per cent, of the 102 cases studied there is no mention of 
cough or abnormal lung signs at any time during the course of the 
disease, but in tlie remaining 50 per cent., 16 cases (15.6 per cent.),^^ 
had cough witliout abnormal physical signs in the lungs, while 
17 (16.6 per cent.) had cough with abnormal lung signs, making 
33 cases (32.3 per cent.) that had cough beginning one to twelve 
days (usually two to six) after the onset of the disease and lasting 
three to twenty-five days or throughout the course of the illness; 
IS cases (17 .6 per cent.) had abnormal signs in the lungs but without 

*' This and the percentages given below are percentages of the total 102 cases. 
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cough, making 35 cases (34.5 per cent.) that had abnormal physical 
signs in the lungs. These physical signs were present within forty- 
eight hours after the patient entered the hospital in 32 cases (31.5 
per cent.), and in 3 cases (2.9 per cent.) within six days. The 
duration of these signs seemed to depend on the length of time the 
temperature remained elevated, the signs disappearing as the tem- 
perature fell. If the signs were slight, they existed, as a rule, but 
for a few days, and only at the height of the fe\'er. 

Nine cases (8.8 per cent.) showed respiratory signs or symptoms, 
or both, severe enough to lead to a .serious consideration or actual 
diagnosis of a purely pulmonary condition during the first few days 
the patients were in the hospital. 

This percentage of cases leading to error in the diagnosis is 
greater than is usually recognized. ' 

We acknowledge our indebtedness to Dr. Janeway, Dr. Longcope, 
and Dr. Edsall for permission to use their hospital records. 


A TEST OF MYOCARDIAL EFFICIENCY, WITH REVIEW OF 
ONE HUNDRED AND TWENTY-SEVEN CASES, 

By Hubert Schoonmaker, M.D., 

DIRECTOR OF DEPARTMENT OF CARDIOLOGY, CLIFTON SPRINGS SANITARIUM, CLIFTON 

SPRINGS, NEW YORK. 

Some two or three years ago my attention Avas called to the fact 
that variation in systolic blood-pressure in relation to posture and 
exercise might be interpreted in terms of myocardial efficiency. 
Since then I have used a certain uniform method in a sufficient 
number of cases to warrant a review. Not all cases were studied 
in this manner, nor were any studied with the intention of tabula- 
tion. From the beginning the method has grown in favor, and I 
have come to look upon the blood-pressure picture — that is, the 
relation to each other of pulse, systolic, diastolic, and pulse pressure 
taken with the patient reclining and fully relaxed and again standing 
after light exercise — as a fair indication of myocardial efficiency. 
In these determinations I uniformly take the pulse, systolic blood- 
pressure, and diastolic blood-pressure Avith the patient reclining 
and fully relaxed ; then I haA'-e him AA'^alk at his ordinary speed four 
times the length of my office, about 75 feet, and repeat the test in 
the standing position. This exertion is not sufficient to cause 
such subjectiA^e symptoms as dyspnea, palpitation, or chest pain 
unless the heart muscle be much impaired. It should not do this. 
It is a postural test plus sufficient exertion only to mildly stimulate 
the cardioA^ascular system. 
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I have tabulated all cases recorded, grouping them according 
to myocardial efficiency. It is obvious that a grouping on a basis 
of m5"ocardial efficiency is open to error, and at the best can only 
be relative. I believe, however, that the lines of classification are 
sufficiently definite for the purpose. 

Four groups are employed, namely, “good,” “fair,” “poor,” 
and “bad.” In group “good” are only normal or functionally 
normal hearts. In group “bad” are only those with broken (lost) 
compensation. It so happens that in the classification none appear 
in this group for the reason that the test was applied only to walking 
cases. The intermediate groups, “fair” and “poor,” are not 
easily defined. In general, however, the cases in “fair” displayed 
mild subjective symptoms, while in “poor” the subjective symptoms 
were pronounced. I have subdivided group “fair” into “fair,” 
“fair plusi” and “fair minus” for reasons which appear in the text. 
In tabulating, in order to avoid the easy pitfall of making the case 
fit the conclusion, I first grouped the case and then noted the pulse, 
systolic and diastolic pressure and the pulse pressure reclining, and 
standing after light exercise. The grouping was governed by the 
subjective symptoms and physical signs as recorded and by my 
personal knowledge of the cases. The cases being selected from the 
heart clinic of a sanitarium, naturally the largest number fall in 
group “fair,” for the reason that in such a clinic, walking cases 
predominate. 

In Table I, not published, I have grouped the cases according to 
myocardial efficiency, that is, “good,” “fair,” or “poor,” and have 
recorded pulse, systolic pressure, diastolic pressure, and pulse 
pressure, patient reclining and fully relaxed, and again standing 
after light exercise, together with the change in systolic pressure 
and pulse pressure, and the diagnosis. 


Group. 

"Good” . . 

“Fair" 

“Poor” 

Subgroup. 
Fair + 

Fair — 


Table II. 
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Table II is a summary giving under each myocardial efficiency 
group the whole number of cases appearing in that group, the 
number with increased or stationary systolic pressure, the number 
with decreased systolic pressure, and the number with increased 
stationary or decreased pulse pressure, each being noted also in 
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terms of percentage. Table II best shows the contrasts and is 
the easiest comprehended if we read alone the percentage columns. 
For instance, in group “good” there are thirteen cases. In 100 
per cent, there was increased or stationary systolic pressure; in 
85 per cent, there was increased pulse pressure. In 15 per cent, 
stationary pulse pressure. In none, decreased pulse pressure. 
Group “fair” 85 cases, in 65 per cent, increased or stationary 
systolic pressure, in 35 per cent, decreased systolic pressure; in 
41 per cent, increased pulse pressure, in 28 per cent, stationary 
pulse pressure, in 31 per cent, decreased pulse pressure. 

Group “poor,” 29 cases. In 41 per cent, there was increased or 
stationary systolic pressure; in 59 per cent, decreased systolic press- 
ure; in 21 per cent, there was increased pulse pressure, in 21 per 
cent, stationary pulse pressure, in 58 per cent, decreased pulse 
pressure. 

In the subdivision, for the purpose of emphasizing the main 
point, I have noted in terms of percentage only, cases in “fair 
plus” (-h) and “fair minus” (— ). It is to be remembered that “fair 
plus” signifies bordering on good, and “fair minus” signifies border- 
ing on poor. 

In the 17 cases recorded as “fair plus,” there was increased or 
stationary systolic pressure in 77 per cent., decreased in 23 per 
cent., increased pulse pressure in 53 per cent., stationary pulse 
pressure in 29 per cent., decreased pulse pressure in 18 per cent. 
In the 11 cases recorded as “fair minus” there was increased or 
stationary systolic pressure in 9 per cent., decreased in 91 per cent., 
increased pulse pressure in 18 per cent., stationary pulse pressure 
in 36 per cent., decreased pulse pressure in 45 per cent. 

Conclusions. In the estimation of myocardial efiiciency, 
systolic blood-pressure and pulse-pressure variations together 
with changes in pulse rate in relation to postures and light exercise 
have positive value. 

Under the test described an increase in systolic pressure together 
with a stationary or increased pulse pressure is suggestive of fairly 
good myocardial efficiency. 

A decrease in systolic pressure together with a decrease in pulse 
pressure is suggestive of poor to bad myocardial efficiency. 

While the cases reported do not furnish data for comparative 
study in the individual case, it is obvious that repeated applications 
of the test, under uniform conditions, should furnish in the individual 
case, evidence in relation to progress. 
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Collected Papers of the Mayo Clinic, Rochester, Minnesota. 
Edited by Mrs. M. H. Mellish. Vol. VI, 1914. Pp. 814; 347 
illustrations. Philadelphia and London; W. B. Saunders Com- 
pany, 1915. 

This the sixth volume of these colleeted papers is the first of 
the series to be numbered, and appears with a slightly changed 
title, no reference now being made to St. Mary's Hospital. This 
no doubt is to be explained by a wish to give public recognition to 
the fact that a fair proportion of the work here represented is done 
outside of St. Mary’s Hospital, and by some who have no direct 
affiliation with it. Though this hospital is still the centre of the 
clinical work of the Mayo Clinic, there are several other hospitals 
dr sanatoria in Rochester, in addition to the large clinic building — 
all of them quite distinct from St. Mary's Hospital, yet a part of 
the “Mayo Clinic.” 

A thought that has impressed itself in reviewing this volume, as 
it has in reviewing its predecessors, is this: Why is not the official 
status of each of the contributors to the volumes defined somewhere? 
It is undeniable that a comparatively unknown name carries more 
weight if there is some indication of the amount of personal experi- 
ence which the writer possesses. For example : in the present volume 
there is a paper on the use of the Roentgen rays in the diagnosis of 
pulmonary tuberculosis; it is stated that it is based on the combined 
radiographic and clinical findings in a series of 1000 cases of pul- 
monary tuberculosis, but the writer’s status in the Mayo Clinic 
is not indicated, and from the context cannot be inferred. Some of 
the other contributors refer glibly to the three, four, or ten or more 
thousand cases of a certain affection observed in “our clinic,” 
when it is quite evident that they refer not to cases personally 
studied, but to the entire material of the Mayo Clinic since its 
origin. In the same sense just consider the hundreds of thousands 
of cases to which a newcomer could refer if writing as a represen- 
tative of the Hotel Dieu at Paris or the Allgemeine Krankenhaus 
at Vienna. 

When one comes to look back over the work and progress of the 
Mayo Clinic, it seems that three more or less distinct periods can be 
recognized, which are an epitome of the development of the surgical 
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mind. The earliest period may be considered one characterized 
by descriptions of technique. In few other clinics in the world 
have surgeons so thoroughly systematized the mechanical details 
of the operations in common use in abdominal surgery, particularly 
in the surgery of the stomach and duodenum. And no one who has 
given thought to the matter fails to recognize that the highest merit 
of any operation is that it shall be reduced to a type and become a 
mere mechanical procedure in which one step follows the other with 
clock-work regularity, without let or hindrance. When this has 
been accomplished and the mechanical details have become familiar 
to surgeon and onlookers alike, then the operation as an operation 
has lost its interest. 

The second period of development, and that which naturally 
succeeds the merely technical period, is the period during which the 
immediate mortality and the end-results of operations are of para- 
mount interest. This period lasted a long time in the Mayo Clinic; 
and though the questions arising from the immediate mortality 
have nearly all been answered, those relating to the ultimate results 
are not entirely settled. 

The final stage of development is that during which interest 
centres in pathology — the causes and natural course of disease; and 
it is this period on which the Mayo Clinic is now entering. The 
present volume, for instance, contains a great deal of matter relating 
to the pathogenesis of gastric carcinoma, and though it is rumored 
that some pathologists in other parts of the country do not think 
the conclusions reached by those they consider the “amateur” 
pathologists of the Mayo Clinic are warranted by the facts pre- 
sented, it is of value, nevertheless, to have aroused discussion, and 
to ha'N'^e made the professional pathologists see the necessitj'^ for 
giving reasons for the faith or lack of faith that is in them. 

One word more may be permitted the reviewer in closing. He 
knows that comparisons are odious, yet a comparison between the 
two chief surgical clinics of the country in a measure imposes itself. 
There is another clinic in this country — that at the Lakeside 
Hospital, Cleveland, where the main interest in the clinic from the 
very beginning of its career has centred in questions of pathology 
and pathological physiology. The technique of operation has never 
been neglected, for nowhere else in the world, we firmly believe, 
are operative details so accurately and faultlessly accomplished; 
and the immediate and ultimate results of treatment are nowhere 
else so studiously observed nor so excellent; but both technique 
and mortality statistics have always been subordinated to the 
overwhelming interest in the pathology of disease as it presents 
itself to the surgeon. The Majm Clinic has achieved Roman 
citizenship at the price of fifteen years of hard toil; but the Lake- 
side Clinic was free born. ' A. P. C. A. 
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Diseases of the Skin. By James H. Sequeira, M.D. (Lond.), 
F.R.C.P. (Bond.), F.R.C.S. (Eng.), Physician to the Skin 
Department and Lecturer at the London Hospital; in charge 
of Queen Alexandra’s Department for Light Treatment; Con- 
sulting Deripatologist to the Radium Institute; Secretary of the 
British Section of the International Association of Dermatology 
and Syphilis, etc. Second edition; pp. 650; 48 plates in colors 
and 238 text figures. Philadelphia: P, Blakiston’s Son & Co., 
1915. 

The author has made a careful revision of this attractive book 
and has added one hundred and eleven pages, four new plates in 
color, and sixty photographs in the text. The work has been made 
of greater value to the investigator by the addition of several 
photomicrographs. Ringworm has been brought scientifically 
forward by plates showing the characteristics of various cultures. 
The writer treats of his subject by chapter headings, insofar as 
it is possible, from the etiological point of view. Eczema and also 
syphilis are treated upon in separate ehapters, rather than in the 
former edition, with other diseases. Urticaria pigmentosa has been 
removed from “tumors of the skin” and placed under “toxic 
eruptions.” Piedra (trichosporosis) has been transferred from 
“diseases of the appendages” to “vegetable parasitic affections.” 
A considerable number of conditions have been added, such as 
grain itch, leukemia cutis, larva migrans, eczematoid ringworm, 
tropical ringworm, recurrent erysipelatoid eruptions on the face, 
trichomycosis axillaris flava, and rubra et nigra. 

There has been a considerable amplification of pellagra, sporo- 
trichosis, carcinoma, and epithelioma. Syphilis has been brought 
up to date by the description of Noguchi’s luetin reaction, the exact 
method of giving salvarsan, and its contra-indications. 

Although the book is not as large as several other text-books 
on dermatology, the large number of photographs in colors, most 
of which are excellent, make the volume a valuable asset to those 
interested in cutaneous medicine. F. C. K. 


Black’s Medical Dictionary. By John D. Comrie, M.A. 
B.Sc., M.D., F.R.C.P. (Edin.). Fifth edition; pp. 858; ’431 
illustrations, 12 plates. New York; The Macmillan Company. 
London: Adam & Charles Black, 1914. 

The appearance of a fifth edition speaks well for the popularity 
of this book, but it is important for the medical man especially 
to know just what its scope is. The “original intention,” which 



588 


REVIEWS 


“has been sedulously kept in view” in this edition, is the effort 
to “produce a work which would occupy a position somewhere 
between a technical dictionary of medicine and one intended 
merely for the domestic treatment of the commoner ailments.” 
It is further “hoped that these articles will be found useful to 
district nurses, ship captains, dwellers in remote districts and 
others who may be called upon to treat the suffering in the absence 
of trained supervision.” 

When the book is judged in the light of what it purports to be, 
it is found to be an excellent compilation of well-known medical 
facts and descriptions of well-worn medical terms. 

Judged in the abstract as a medical dictionary, it falls far short 
of perfection through its incompleteness. 

By its purposeful omission of many of the less common medical 
words and many of those recently coined, it will as often disappoint 
as reward a medical man in its use. 

In a general way the book seems to fall into that elass of medical 
books whose chief attraction lies in short cuts to medical knowledge, 
of which the English seem so fond. A. A. H. 


Medical Jurisprudence. A Statement of the Law of Forensic 
Medicine. By Elmer D. Brothers, B.S., LL.B., member of the 
Chicago Bar; Lecturer on Jurisprudence in the Medical and 
Dental Departments of the University of Illinois and in John 
Marshall Law School. Pp. 299. St. Louis: C. V. Mosby Co., 
1914. 

The contents of this book is the fruit of twenty years of study, 
practice, and teaching on matters of a medico-legal nature. Its 
writing was incited by the lack of a satisfactory book of reference 
for medical students in their study of the legal aspects of medical 
practice. 

The author has devised a ready and interesting means for both 
the prospective and practising medical man’s learning, just what 
his legal medical responsibilities are. To one who has not given 
the subject thought, it comes as a rather startling fact that as 
physicians we are unconsciously entering into numbers of definite 
contractural relations daily which, upon default on our^ part, 
have their legal redress. On the other hand it is comforting to 
be told just what comprises a complete fulfilment of these obliga- 
tions and responsibilities. A Icnowledge of the patient’s contractural 
status and his obligation is also valuable, and will give the physician 
assurance in standing on his rights. 

In addition to this general information of every-day use to 



HORSLEY: SURGERY OF THE BLOODVESSELS 


589 


internist, surgeon, and specialist alike, medical matters with more 
special legal bearings are discussed. These include expert testi- 
mony, privileged communications, civil and criminal malpractice, 
insanity, wounds, blood stains, crimes, etc. 

It may be that lessons learned from this book will forestall 
a future learning from the book of bitter experience. One sees, 
however, that the law has not been one-sided: it insists equally 
on the rights as on the responsibilities of the physician, and it 
behooves every medical man to know just what his rights are. 

A. A. H. 


Surgery of the Bloodvessels. By J. Shelton Horsley, 

M.D,, F.A.C.S., Surgeon-in-Charge of St. Elizabeth’s Hospital, 

Richmond, Va., etc. Pp. 304; 89 illustrations. St. Louis: 

C. V. Mosby Companjq 1915. 

The preface of this volume says: “It has been the aim of the 
author to present the scientific and the laboratory features of 
vascular surgery and particularly its practical aspects that may be 
of interest both to the surgeon and to the general practitioner. 
Therefore the treatment of hemorrhage, pathological and traumatic, 
and such subjects as aneurisms, thrombosis and embolism, con- 
genital nevi, varicose veins, and hemorrhoids are described as well 
as the history and technique of suturing bloodvessels and transfusion 
of blood.” An aim such as this requires the use of cannister or of 
shrapnel at close range to hit all the individuals for whom the 
discharge is intended. This is the weak point of the book. The only 
subjects which are described better than in other works relate 
to mere matters of technique, especially the suture and anastomosis 
of bloodvessels and the transfusion of blood. These chapters are 
excellent, the illustrations above the average, and the author 
speaks with authority born of ample experience, yet with pleasing 
modesty. It remains to be seen, whether the recent introduction 
of the method of transfusion by the aid of citrate solutions will 
entirely replace those here described. Most of the other subjects 
are treated quite superficially, both from the scientific and laboratory 
stand-point and from the purely technical side. The chapters on 
hemorrhage are particularly lacking in both respects. An example is 
found in the totally inadequate, indeed, we may say the dangerously 
inadequate, account given of Momburg’s method of hemostasis. 
The best chapters, apart from those already mentioned, are those 
on thrombosis and embolism. Yet here again otherwise excellent 
work is marred by an attempt at all inclusiveness. Surely, it was 
not necessary in a work purporting to deal Avith the surgery of 
bloodvessels to include illustrations and elaborate descriptions 
of intestinal resection and anastomosis, although the ostensible 
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excuse for such inclusion is found in the fact that these procedures 
may become requisite in cases of mesenteric thrombosis or embolism. 
Why not have described amputations which may be required in 
various lesions of the limbs which are included? A. P. C. A. 


The Difficulties and Emergencies of Obstetric Practice. 
By CoMYNs Berkeley, M.A., M.D., M.C. (Cantab.), F.R.C.P. 
(Bond.), M.R.C.S. (Eng.), Obstetric and Gynecological Surgeon 
to the Middlesex Hospital; Surgeon, Chelsea Hospital for 
Women, Senior Obstetric Surgeon, City of London L^ung-in 
Hospital, etc., and Victor Bonney, M.S., M.D,, B.Sc. (Bond.), 
F.R.C.S. (Eng.), M.R.C.P. (Bond.), Assistant Obstetric and 
Gynecological Surgeon to the Middlesex Hospital, Surgeon, 
Chelsea Hospital for Women, etc. Second edition. Pp. 807; 
302 illustrations. Philadelphia; P. Blakiston’s Son & Co., 
1915. 

The authors have given in an almost encyclopedic form a de- 
scription of and rules to govern the treatment of difficult and com- 
plicated cases in obstetrics. The affections of the various organs 
and body systems are taken up in order, and are followed by chapters 
on the diseases of the ovum, on hemorrhage, and on the various 
forms of dj^stocia and the abnormal puerperium. The well-written 
chapters on obstetric surgery embraces practically all operations 
performed during the process of reproduction. The diseases of the 
newborn child and the artificial feeding of infants are discussed 
in the concluding chapters. 

That the scope of the book may be better recognized, it is noted 
that under diseases of the intestinal tract fourteen topics are 
discussed; under disorders of the nervous system there are grouped 
nineteen subheadings; the diseases and injuries of the newborn 
child include references to sixty-one conditions; we find a reference 
to ankylostomiasis, another to the marriage of first cousins. How- 
ever, to those rare complications as hepatic abscess and rupture of 
splenic aneurysm during pregnancy but little space is given; ^ye 
also find a full and reliable discussion of tuberculosis and syphilis. 
For obvious reasons no mention is made of the physiology and 
management of normal cases. Difficult labor is dealt with fully, 
all forms of fetal and maternal dystocia, and the methods for their 
relief being taken up at length. The authors mention six conditions 
where craniotomy in the living child is indicated. Probably only 
a few men possess fingers of the length of those on the hand illus- 
trated in Fig. 156. The position of the hand illustrated in Fig. 
169, portraying the operation of internal podalic version, is directly 
opposite that recommended in the text. The corkscrew position 
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of a pregnant woman for routine examination, Fig. 1, must neces- 
sitate some considerable ability of orientation on the part of the 
examiner. Chloroform, favored by the authors in labor with cardiac 
disease, is not the anesthetic of unanimous choice among American 
obstetricians, who also do not wholly agree with the authors as 
to the value of routine vaginal douching after normal labors. 

Apart from these criticisms the book will be found to be fairly 
descriptive, and certain to be a practical and valuable aid to every 
practitioner of obstetrics. P. F. W. 


The Newer Physiology in Surgical and General Practice. 
By A. Rendle Short, M.D., B.S., B.Sc. (Lond.), F.R.C.S., Hun- 
terian Professor, Royal College of Surgeons, etc. Third edition; 
pp. 256. New York: William Wood & Co., 1915. 

This book is an interesting collection of the most recent work 
bearing upon problems in physiology of direct practical importance 
to the physician and surgeon. The light of modern research is 
utilized to explain many of the phenomena met with in common 
practice. Among the most important questions discussed are the 
relation of vitamines to the occurrence of nutritional disturbances, 
such as beri-beri, scurvy, and rickets; surgical shock; the growth 
of bone; ductless glands; clinical physiology of the alimentary 
canal; the hemorrhagic diathesis; acidosis and diabetes; .nerve 
regeneration. 

In many of the conditions discussed, fallacies are exposed by the 
ray of science and valuable suggestions for rational treatment 
given. Thus the book is not only of interest in the abstract, but 
should be a direct practical aid to the practitioner in his daily 
work. R. H. I. 


Painless Childbirth. By IMarguerite Tracy and Mary 
Boyd. Pp. 316; 19 illustrations. New York: F. A. Stokes 
Company, 1915. 

The recent sensational exploitation of twilight sleep by means 
of department-store lectures and feature articles in the Dopular 
monthly magazines has been followed by its presentation in book 
form. The title suggests the Utopian dream of the gravid woman. 
In a more or less haphazard manner the authors have combined 
references to foreign and American medical literature, remarks 
and abstracts of discussions on the topic and narratives of personal 
experiences with the method by several women. Much space 
is given to a description of the maternity clinic at Freiburg, and 
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one wanders through many pages in following the development 
of the Dammerschlaf. The last third of the book consists of trans- 
lations of articles by Kroenig and Gauss on this method of anal- 
gesia-amnesia in parturition. The illustrations serve no purpose, 
portraying, for the most part, a healthy looking set of infants and 
children. The book can hardly be recommenced as a scientific, 
impartial, or convincing presentation of the subject. P. F. W. 


Text-book of Local Anesthesia. By D. George Hirschel, 

Assistant in Heidelberg Clinic. Pp. 181; 103 illustrations. 

London: William Wood & Co. 

The author has endeavored to write a comprehensive treatise 
on the subject of local anesthesia. He has, according to his own 
statement, attempted to sift out the chaflr and retain the wheat. 
This he has accomplished, in the reviewer’s opinion, too well. He 
treats fully and well the anatomical features, and the Avork is replete 
with many excellent anatomical and applied surgical cuts, Avith a 
special reference to the nerAmus anatomy and the regions sup])lied 
by each group. 

The technique of administration, the actual area to be anesthe- 
tized, and the extent of the uses of the method are all fully laid 
down. 

All of us knoAV that noAmcain plus some adrenal extract is the 
best drug on the market for local anesthesia, but there are also 
other A'^ery useful drugs, AAdiich tlie author either mentions once or 
not at all, a mistake of his to term his work one on “local anesthesia” 
and not, “novocain” anesthesia. E. L. E. 


Causes and Cures of Crime. By Thomas Speed Mosby, 

Member of the American Bar. Pp. 353; 26 illustrations. St. 

Louis: C. V. Mosby Co. 

This is a very injteresting book. The author attempts to treat 
in a popvdar style the causes and cures of crime. Naturally such a 
large subject can only be discussed in a sketchy manner in such a 
short book as this, yet it is so well done, that the reader gains an 
excellent idea of tlie subject. 

The author throughout takes the point of view that the whole 
question is medical and not legal. In giving the various causes for 
crime, he first takes up the question of seasons and dcA^elops the 
interesting fact that hot weather seems to haA^e an effect chiefly 
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in increasing crimes of impulse, while in cooler climates crimes 
against property are most frequent. In discussing the social factors 
of crime he takes up the law’s delay and the very important ques- 
tion of law-making, pointing out the fact that with each new law 
new crimes are created. City life is much more prone to lead to 
crime than country life. He then takes up the influence of news- 
paper publicity upon the causation of crime, citing the well-known 
Thaw case. It is an interesting fact that crime is less frequent in 
poverty stricken nations than in those that are prosperous. He 
takes issue with those who do not believe that religion has its 
influence on the cessation of crime and especially criticises the 
views of Lombroso. He points out that the “reflnements of life 
corrupt while they polish the intercourse of the sexes. The gross 
appetite of love becomes more dangerous when it is elevated, or 
rather, indeed, disguised, by sentimental passion.” A point of 
view which cannot altogether be agreed with. From this it can 
be readily seen that the book is interesting and well worth reading. 

T. H. W.- 


Recreations of a Physician. By A. Stuart M. Chisholm, G.P. 

Pp. 328. New York: Putnam’s Sons. 

In these days of bustle and hustle, recreation is imperative for 
the physician, though much be sacrificed in the obtaining thereof. 
The title of the book under review seemed to make a strong appeal, 
and it was immediately conjectured that here would be found prac- 
tical suggestions for the busy doctor, suggestions as to play, and 
hence recreation, from one who had had not only the time to think 
and to write about the subject, but also to experience the recreations 
which he was to offer to us. One needs to read but a few pages to 
realize how far Avrong this conjecture is, for the title. Recreations 
of a Physician, indicates a volume of collected essays, read and 
printed by Chisholm, presumably as a part of his recreation scheme. 
Therefore, far from receiving any helpful hints as to how to recreate, 
one is bafiled by the thought that since these splendid essays are 
merely recreation pastimes, Avhat must and should be the product 
of a mind at work ? 

The essays are ten in number, and are uniformly good, dealing 
‘generally with subjects of historical interest, as might be expected, 
when the author’s name is recalled. The “ Banquo” contains some 
delightful views on the various readings of Shakespeare’s text, the 
explanation of corrupted passages by different commentators, and 
the emendations that have been proposed to clarify obscure por- 
tions of the te.xt; but why it is called “Banquo” is incomprehensible, 
even after reading “The Symbolism of Names,” the next essay. 
In this essay occurs a delightful tale by Quevedo of Pontius Pilate, 
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which has the charm of being “new,” not chronologically, but in 
the sense* of narration. 

To the reviewer’s mind “The Inherent Spirit of Medicine” is the 
best essay. In it is a defence of the profession of medicine with an 
exposition of its ideals, which every practioner, but especially every 
medical student, should read. “The study of medicine is an en- 
trancing subject; its practice requires an array of virtues whose 
mere contemplation staggers the mind. One must meet violence 
with gentleness, ingratitude with equanimity, insult with fortitude, 
slander with silence. The physician’s life is a daily exemplification 
of the Goldern Rule. The very sensitiveness that inspires sym- 
pathy with pain and misery is a weapon in the hands of ignorance 
and malice wherewith they deal dreadful wounds which must be 
endured silently. Resentment can liave no place in the physician’s 
mind. Equanimity must be maintained in the face of misappre- 
hension and abuse.” The medical student needs no better vade 
mecum than this. 

To those seeking recreation, to those desiring information, and to 
those eager for instruction, this volume of Chisholm is warmly 
recommended. E. H. G. 


HA.lSrD-BOOK OF PHARMACOLOGY. By CHARLES WiLSON GrEENE, 
A.B., A.M., Ph.D., Professor of Physiology and Pharmacology, 
University of Missouri; Member of American Association of 
Anatomists, American Physiological Society, etc. Pp. 39G; 70 
illustrations. New York; William Wood & Company, 1914. 


This hand-book is a presentation of the subject of pharmacology 
in the restricted sense of that term. In it Greene does not discuss 
drugs in their relation to diseased conditions but only the reactions 
of the normal body to drugs and drug agents. In other words, 
he distinctly separates pharmacology from therapeutics just as 
physiology is separated .from pathology. This, he claims, will 
enable the studenC for whom the book is primarily written, to get 
the principles of the subject of pharmacology without being bur- 
dened and confused by a mass of matter on practical materia 


medica and therapeutics. 

He classifies his presentation of the subject according to^ the 
physiological reactions . of particular groups, devoting a single 
chapter to each group or series of drugs, and in each case detailing 
the action of only the characteristic one or ones. Except for a 
brief introductory paragraph on the history and chemistry of the 
drug in each case the entire chapter is devoted to the reactions of 
the normal body to the drug, these effects first being outlined in 
italics, then presented in detail, and finally concisely summarized. 
This arrangement has pedagogical advantages and makes the 


book convenient for ready reference. 


T. G. M. 
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Coxa Vara. By R. C. Emslie, M.S., F.R.C.S., Orthopedic 

Surgeon to St. Bartholomew’s Hospital, London. Pp. 35; 34 

illustrations. Oxford University Press. 

This monograph of about ten thousand words is devoted to a 
scientific investigation of coxa vara. The facts here presented 
are based upon a clinical study of cases, anatomical specimens, 
and radiographic investigations. There is a brief discussion of the 
development of the neck of the femur and anatomical coxa vara. 
Adolescent coxa vara is clearly outlined, with a brief summarj’' of 
the etiological factors, symptoms, and radiographic findings. 
Infantile coxa vara is briefly discussed and moderate emphasis 
placed upon the causative factors. The pathological findings, 
radiographic and histological, are the result of the author’s personal 
work. The treatment of this condition as outlined bj^ the author 
is comparatively brief, stress being laid chiefly upon correction by 
apparatus and operative procedures. Although this work is com- 
paratively brief it has a decided scientific value. W. J. M. 


Alveolodental Pyorrhea. By Charles C. Bass, M.D., Profes- 
sor of Experimental Medicine at the Tulane Medical College, 
and Foster M. Johns, M.D., Instructor in the Laboratories 
of Chemical Medicine at the Tulane Medical College. Pp. 167; 
41 illustrations. Philadelphia and London: W. B. Saunders 
Company, 1915. 

The recent discovery of the cause of pyorrhea alveolaris and the 
intense interest that it has aroused makes particularly appropriate 
the appearance of a monograph upon the subject by the two authors 
who, independent of the investigations of Smith and Barrett, 
published, shortly after these authors, the result of their work upon 
the same line, showing that the Endameba bucallis is pathogenic. 
These two groups of investigators independently^ came to the 
conclusion that the organisms are pathogenic because of the favor- 
able effects upon the lesions of the disease produced by the action 
of emetin. These results have subsequently been corroborated by 
numerous observers so that at the present time an annoying, dis- 
agreeable and sometimes serious disease has been deprived of much 
of its former power of harm. 

The monograph is divided into nine chapters, of which those 
dealing Avith the etiology, morbid process, symptomatology, diag- 
nosis, treatment, and prophylaxis are the most important. Prob- 
ably the most interesting chapter is the one upon prophylaxis in 
which rather radical views are expressed as to the necessity' of the 
tooth brush and of tooth poAvders. 
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. The book can be recommended as an admirably complete and 
accurate summary of our knowledge of the subject. Its chief 
fault, perhaps, is the too obvious effort to spread out as much as 
possible the subject matter, to make the number of words as few 
to the page as possible, to make the print much larger than neces- 
sary and in fact to give the impression that a great deal more has 
been said upon the subject than is actually so. J. li. M., Jr. 


Les Techniques Anatomo-pathologiques du Systeme Nerveux. 
Anatome Macroscopique et Histologique, par Gustave 
Roussy, Professor Agrege, Chef des travaux d’anatome patho- 
logique a la Faculte de Paris, et Jean Lhermitte, Ancien Chef 
de laboratoire a la Faculte de Paris. Pp. 55; with illustrations. 
Paris: Masson et Cie., 1914. 

This is a small volume devoted to the subject of neurological 
technique in the laboratory. The authors first treat of the method 
of hardening the brain, and describe Marie’s method of cutting 
it. The methods of fixing, embedding, and staining the tissues are 
described in detail. Separate chapters are given to the subject of 
staining each element of the nervous system, the cell, axis-cylinder, 
neuroglia, etc. The authors- are thoroughly conversant with the 
newest methods of staining. The arrangement of the book is 
excellent. A summary of the procedure is found at the end of each 
staining method. The book is a good practical manual to have at 
one’s elbow in the laboratory. S. L. 


Anatomy and Physiology for Nurses. By Amy E. Pope, 
Co-author of “Practical Nursing” etc. Pp. 554; 135 illustra- 
tions. New York: G. P. Putnams Sons. 

At present, when the nurse plays so prominent a part in Social 
ServicCj it is important that she should understand- the reasons 
for the orders that she gives and transmits to the patients in her 
care. For this purpose, the present volume, by reason of its com- 
pleteness, is admirably adapted. It is attractively gotten up and 
would make an excellent text-book for any nurses’ training school. 

S. J. R. 
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Detoxication of Diphtheria and Tetanus Toxins. — ^J. Schumacher 
(Deuisch. Tried. Wchnschr., 1915, xli, 310) reports the results of experi- 
ments he has performed to protect animals from fatal doses of diph- 
theria and tetanus toxins. Sieber has shown that abrin, diphtheria, 
and tetanus toxins can be rendered non-toxic by previous treatment 
with hydrogen peroxide. The latter substance is not suitable for 
intravenous use. Schumacher selected ammonium persulphate, which 
is also a strong oxidizer, for his experiments. It is relatively non-toxic. 
The experiments were performed upon guinea-pigs. The animals 
were given eight times the lethal dose. The controls all died within 
twenty-four hours after receiving the toxins. In a second series of 
animals, 2 c.c. of 5 per cent, ammonium persulphate was allowed to 
act upon the diphtheria toxin in the syringe for ten minutes before 
tlie injection was made. These animals showed no symptoms what- 
ever. Intravenous administration of 2 c.c. of 5 per cent, ammonium 
persulphate solution ten minutes before giving the toxin delayed the 
death of the animal twelve hours. Similar results were obtained with 
tetanus toxin. A more detailed study of this question will appear in a 
later communication. 


Leukopenia and Aneosinophilia following Typhoid Vaccination. 
—Frieda Schneider (Deutsch. med. Wchnschr., 1915, xli. 393) con- 
firms the findings of others to the effect that agglutinins for typhoid 
bacilli appear in the blood following antityphoid vaccination. She 
has found agglutination positive in dilutions of 1-160 to 1-320. This 
finding, of course, renders the Widal test of little value in suspected 
typhoid in those who have been vaccinated. The author investigated 
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other blood changes found in typhoid fever, i. c., leukopenia and aneo- 
sinophilia. Examination showed that both of these phenomena made 
their appearance within a few days after tlie third injection of typhoid 
vaccine and that tliey maj^ persist for several months. This should 
be borne in mind in the investigation of vaccinated individuals. 


Agglutination of the Spirocheta Pallida. — A. Kissmever {Dcuisch. 
med. Wclmschr., 1915, xli, 306) has investigated the possibility of an 
agglutinin formation in syphilitics, since the literature of the subject 
is rather contradictory. In studying human syphilitic sera, the author 
was able to demonstrate an agglutination in each stage of the disease, 
though the phenomenon was an inconstant one. He looks upon agglu- 
tination in dilution of 1 to 100 occurring after two to three hours in 
the incubator at 37° as positive. Occasionally, a non-syphilitic serum 
will cause agglutination in dilutions of 1 to 50. Most positive sera 
will also cause agglutination in dilutions of 1 to 100. In one patient 
in the primary stage of the disease, agglutinins appeared in the blood 
before the Wassermann reaction became positive. In congenital 
syphilis the agglutinin reaction was strongly positive in patients under 
twelve years of age. With increasing age there was a decrease in the 
intensity of the reaction. By injection of Idlled spirochetes into rabbits 
the author was able to produce sera having very strong agglutinating 
power. The effect of treatment on the presence or absence of agglu- 
tinins in the sera of syphilitics is under investigation. 


The Bacterial Therapy of Typhoid Fever. — Encouraged by the 
reports of Ichikawa and of Kraus and Mazza, M. Rhein {Muncheti. 
med. Wchnschr., 1915, Ixii, 427) has tried the bacterial therapy on a 
series of thirty-three patients suffering with typhoid fever. He pre- 
pared his vaccine as follows: To 5 c.c. of Halle typhoid A'^accine and 
0.5 gin. pure phenol, physiological salt solution was added to a volume 
of 100 c.c. Of this preparation he employed 0.6 to 1.4 c.c. diluted with 
8 c.c. physiological salt solution for intravenous injection. Within 
one to two and a half hours a rise in temperature and a chill of varying 
severity and duration (five to thirty minutes) occurred in 94 per cent, 
of the cases. Injections Avere made only in patients in whom the 
diagnosis AA^as clear clinically or bacteriologically. Three of the patients 
treated showed paratyphoid bacilli A in the blood. Patients exhibiting 
the step-like curve of defervescence were excluded, as were also those 
suffering with complications such as pneumonia, pleurisy, nephritis, 
or myocarditis. Status typhosus, with delirium and bronchitis, but 
with good pulse, Avas not looked upon as contra-indication for injec- 
tion of A’^accine. Thirty-three patients received the injections and 
six of these had a second injection. In 9 cases there was a critical fall 
of temperature within one day after the first injection and in 1 case 
after the second. In 13 cases a favorable effect on the temperature 
curAm was noted after the first injection and in 3 cases after the second 
injection. In 8 patients there was no effect whatever on the tem- 
perature curve, and in 2 of these a second injection Avas also without 
visible effect. On the other hand, 3 patients who were unaffected by 
the first injection reacted fa\mrably after a second. In the 3 cases of 
paratyphoid fever a critical fall of temperature was not observed, but 
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there was a gradual lowering in the fever. Of the patients injected, 
3 died; in none could the death be attributed to the injection. Of all 
the patients treated, only 1 suffered from intestinal hemorrhage, which 
occurred six days after the injection. Other complications were not 
observed in the injected patients. No evidence of collapse even in 
patients with weak pulse was seen. The reaction of the patient to the 
injection was studied with relation to the following clinical signs or 
symptoms: Bronchitis, palpable spleen, roseola, Diazo reaction, 
leukocyte count, eosinophile count, and bacteriemia. A favorable 
response to the injection could not be correlated with any of these. 
However, after crisis, comparatively many eosinophiles (100 to 200 
per c.mm.) appeared in the blood in twenty-four hours in spite of the 
leukopenia, and the Diazo test remained positive as long as three days 
after the temperature was normal. It was noticeable that .with larger 
dosage (4 c.c.) the crisis was of shorter duration. Since no ill effects 
followed the injection, and, on the contrary, in 48 per cent, of the 
cases the fever was shortened and in 30 per cent, cure followed within 
two days, the author feels that in every case of uncomplicated typhoid 
fever, bacteriotherapy should be tried. 


A Test for Antithrombin in the Blood. — There have, been thus far 
but few estimations of the antithrombin content of the blood. Most 
of them have been made by Howell, who has used a method which he 
has devised, and though it is satisfactory, it is not simple and not 
suited to wide clinical use. The substances required in the test demand 
considerable experience in their preparation. Hess {Jour. Exper. Med., 
1915, xxi, 338), therefore, has devised a test, the chief advantage of 
which is its simplicity and the fact that it does not require a difficult 
preparation and maintenance in a pure state of fibrinogen and thrombin. 
The principle involved consists essentially in titrating the antithrombin 
against normal human plasma. The method briefly is as follows: 9 
c.c. of blood are put into 1 c.c. of 1 per cent, sodium oxylate. The 
mixture is centrifuged and the plasma removed in the usual way. The 
plasma is then recalcified by adding 2, 3, 4, and 5 drops respectively 
to a 0.5 per cent, calcium chloride. By this method one ascertains 
the general coagulability of the plasma and the optimum amount of 
calcium for this particular plasma. It is well known that heating 
plasma to 60° C. destroys prothrombin and coagulates fibrinogen. If 
now this plasma is filtered the filtrate contains antithrombin, the 
strength of which can be ascertained as follows: some normal plasma 
is prepared in exactly the same way as is the oxylated plasma to be 
tested, 5 drops of which are put into five carefully cleaned vials. The 
first tube serves as a control. To the second and third tubes are added 
three and five drops respectively of normal antitlirombin ; to the 
fourth and fifth tubes equal amounts of antithrombin that is to be 
tested. The volume of all the tubes is made equal with normal salt 
solution. The tubes are allowed to stand fifteen minutes. The plasma 
is then recalcified by the addition of 0.5 per cent, calcium chloride. 
Antithrombin is judged to be in excess when a marked delay in coagula- 
tion is brought about in the tubes to which it has been added as com- 
pared to the coagulation in the control tube. 
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Report on the Allen Treatment of Diabetes. — Hill and Sherrick 
{Boston Med. and Stirg. Jour., 1915, clxxii, 696) report in the present 
article their results in a small series of cases of diabetes which have 
been treated according to the method recommended by Allen. In 
brief, their routine is to put the patient first on a house diet for two 
days, thus determining his tolerance for ordinary diet and the severity 
of his diabetes. On the third day the patient is put to bed and given 
nothing but black coffee with one ounce of whisky every two hours 
from 7 A.M. to 7 p.m. This diet represents an intake of about 800 
calories. Provided there is much acidosis, as indicated by the amount 
of diacetic acid and acetone in the urine, sodium bicarbonate is given. 
Patients are kept on this regime until sugar-free. This usually requires 
from two to three days, during which time there is usually a slight 
loss of weight and relief from such symptoms as itching and excessive 
thirst. They have never observed any indication of acid poisoning 
in cases treated by this method. As soon as the patient is sugar-free 
he is given a single “vegetable daj”^, ” after which the diet is slowly 
raised, increasing first the fat, then the protein, and lastly the carbohy- 
drate. Fat is never raised above 200 grams and the caloric intake 
rarely above 2200. They emphasize three important things' in the 
treatment; (1) not to worry if the patient loses weight; (2) not to 
raise the diet too quickly after starvation; (3) pay just as much atten- 
tion to the protein intake as to the carbohydrate. Included with the 
article there is a series of diets which have been carefully figured out, 
particularly to meet the requirements of patients after they have left 
the hospital. These will no doubt prove valuable. 


Uric Acid Excretion in a Case of Total Occlusion of the Pancreatic 
Duct. — When a patient in the medical service of the Johns Hopkins 
Hospital was found to have a complete absence of pancreatic secretion 
in the intestinal tract the idea was conceived by D. W. Atchlev 
{Arch. hit. Med., 1915, xv, 655) that by feeding thymus gland and 
estimating the increased output of uric acid in the urine the possible 
necessity of the pancreas to any stage of nuclear digestion could be 
conclusively demonstrated. The patient, therefore, was put ■ on a 
purin-free diet, and for four days the uric acid was determined by 
means of the Folin-Schaeffer method. On the fifth and sixth days 
the patient was given in addition 150 grams of fresh calf’s thymus 
with the noon meal. The results showed there was practically a quan- 
titative recovery of exogenous uric acid, a finding wliich conclusively 
demonstrates that there may be digestion of the thymus nuclei, with 
the production of uric acid in the urine, in the absence of both bile and 
pancreatic juice. This finding as well as similar ones in other cases, 
definitely points out the worthlessness of the Schmidt-nuclear test for 
pancreatic function. 

Renal Irritation in Relapsing Fever. — h. Jarno {Wien. Idin.W chnschr., 
1915, xxvii, 416) has studied the urine in a series of 170 uncomplicated 
cases of relapsing fever. Daily examinations were made and strikingly 
constant changes were found. The first day of the disease only a trace 
of albumin may be found in the urine. On the second daj" of the 
attack there is 0.5 to 1.5 gms. of albumin per liter, and at the same time 
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numerous granular casts appear. During the first attack of fever these 
changes remain quite constant. On the third afebrile day, more rarely 
on the second, there is a gradual decrease in the number of granular 
casts and in the amount of albumin. By the fourth day the urine is 
again normal. The urinary findings in the second febrile attack are 
in every way similar to those in the first, and the urine also clears up 
in the afebrile period in the same way. If a third and fourth attack 
occur the albuminuria usually returns, but the granular casts are 
generally much less abundant than in the first two attacks. The 
albuminuria, however, disappears early. It seems evident that there 
is a severe renal injury at the beginning of the disease, but as the infec- 
tion continues, the kidneys seem to become more resistant to the harm- 
ful agent. Exceptional cases were noted where the urinary changes 
were in some instances less pronounced, in others more severe. In 
one instance, chronic nephritis remained. 


Vaccine Therapy in Typhoid Fever. — ^In answer to inquiries from Prof. 
Paltauf, Biedl and H. Eggreth (Wien. hlin. Wchnschr., 1915, xxvii., 
125) have given their experiences with the vaccine treatment of 
typhoid fever. Paltauf publishes their letters in full. Biedl has treated 
a series of 22 cases of severe typhoid fever in the beginning of the 
second week; the blood culture was positive in all of these.. Of this 
number 2 are excluded. Both were men with high fever, status 
typhosus, and recurring epistaxis, the last nose-bleed occurring one day 
before injection in each case. Tivo hours after injection of the vaccine 
there occurred in each patient an uncontrollable hemorrhage from 
the nose which led to death. Of the remaining 20 cases, 11 received 
Vincent’s vaccine (typhoid bacilli killed with ether), first 100,000,000, 
later 250,000,000 to 300,000,000 in 2 c.c. of salt solution, and 9 were 
treated with Besredka’s vaccine intravenously (sensitized living 
typhoid bacilli) in doses of 250,000,000 to 300,000,000 in 2 c.c. of salt 
solution. The end result was as follows: Of the cases treated with 
Vincent’s vaccine there were 3 who died; 2 received subcutaneous 
injection and died fourteen and eighteen days respectively after the 
injection; 1 treated intravenously, after an initial favorable response, 
died in the third week from severe bronchopneumonia and heart weak- 
ness. Evidently none of these deaths were due to the vaccine. The 
remaining 8 patients recovered. All of the patients treated with 
Besredka’s vaccine recovered. Biedl’s impressions were decidedly 
favorable. Following the intravenous injection there was a rise in tem- 
perature in one to two or three hours from 39° C. to 40° or 41° C., in 
one case even to 42° C., followed in twelve to eighteen hours by a criti- 
cal fall of temperature to normal. No signs of collapse were observed; 
indeed, in two cases the injection was made when the patients were 
in a state of collapse with a pulse which could not be counted. Within 
three hours the temperature rose, the pulse became much fuller and 
100 per minute. Following crisis the patients felt much better. The 
patients treated with Besredka’s vaccine remained afebrile. Some of 
the other patients had slight evening elevations of temperature; in 
none above 38° C. Eggreth treated a series of 43 cases of typhoid 
fever with a single intravenous injection of 0.5 to 1.0 c.c. of Besredka’s 
vaccine. Subcutaneous injectipns had produced no result. In 34 
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cases of Eggretli’s series a critical fall of temperature followed within, 
three to twelve hours after the injection, frequently with profuse 
sweating and marked relief of headache and delirium. Of these patients 
31 remained afebrile; the remaining 3 developed fever after twelve, 
fourteen, and fifteen days, due respectively to endocarditis, to bilateral 
purulent parotitis, and to suppurative osteoperiostitis. The majority 
of the patients received the injection between the seventh and sixteenth 
day of the disease. In a group of 8 cases in the fourth and fifth week 
of the disease, suffering with broncho- or pleuro-pneumonia, the 
injection was ineffective. The forty-third case died three hours after 
the injection. An autopsy was performed which revealed typical 
typhoid lesions in the small intestine, pneumonia, and myocarditis. 
The patient had been brought to the hospital unconscious and des- 
perately ill, and a poor risk. Paltauf utters a word of warning, as he 
has heard of a few instances of collapse following the intravenous use 
of Besredka’s vaccine. 


The Bacteriology of Appendicitis. — Rosenow {Jour. Infect. Bis., 
1915, xvi, 240) reports the results of his observations and experiments, 
which seem to indicate that appendicitis, in the absence of foreign 
bodies, is very frequently of a hemtogenous origin and secondary to 
some distant focus of infection. The organisms most commonly found 
in the distant foci are streptococci, and the disease develops when, for 
some reason or other, the organisms have acquired an affinity for the 
appendix and at the same time gain entrance into the circulation. These 
findings further bear out the author’s theory that a focus of infection 
is to be regarded not merely as the place of entrance of bacteria, but 
also as the place where they may acquire the power necessary to infect 
distant organs and tissues. The importance is emphasized, therefore, 
of a thorough search for and removal of possible foci of infection, from 
which appendicitis may originate, and that this may occur in clinical 
experience is indicated by the not infrequent occurrence of the disease, 
at times almost in an epidemic form, when throat infections are par- 
ticularly prevalent. 


The Factors of Coagulation in Pernicious Anemia. — Drinker and 
Hurwitz {Arch. Ini. Med., 1915, xv, 733) have studied the various 
factors in a series of cases, including seven of pernicious anemia. They 
emphasize again the essential characteristics of this disease and espe- 
cially those cases which are distinguished chiefly by failure to regenerate 
blood cells and by a tendency to bleed. In a typical case reported in 
full, they were able to note that the coagulation time was distinctly 
prolonged once only ; that the bleeding time was always long, and that 
the platelets were always far below normal, nor were they consistently 
increased by transfusion. Anti thrombin was consistently normal, 
as was fibrinogen, and neither Avas affected by transfusion, though 
this procedure tended to cause a slight transient rise in pro-thrombin, 
which was otherwise constantly decreased. This diminution in pro- 
thrombin is not great and is probably unimportant, provided active 
regeneration is in progress. The other normal findings occurred even 
in the presence of extremely low cell counts. 
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Nitrogen Metabolism in Dermatoses. — ^T idy {Quart. Jour. Med., 
1915, viii, 129) gives a general review of the earlier studies and opinions 
upon this subject, as well as the results of more recent researches, 
which have been carried out particularly in cases of erythema, urti- 
caria, and cases showing scaling or bullous eruptions. As a result of 
the investigations, it seems apparent that the changes in the nitro- 
genous excretion in various skin diseases are the result of the condition 
of the skin and are not connected with the cause of the disease. The 
retention of nitrogen is due to an abnormal nitrogen excretion by the 
skin, and changes in nitrogen excretion may precede the eruption as 
well as survive it. In view of these findings it is distinctly reasonable 
and advisable that a low protein diet be tried in these forms of derma- 
titis which are known to be associated with disturbances of the nitrogen 
excretion. 
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The Treatment of Gun-Shot Aneurysms in Special Sites by Arti- 
ficial Strengthening of its Walls. — Haberland (ZeR<ra?6h /. Chir, 1915, 
xli, 281) reports a case of traumatic aneurysm due to a gun-shot wound 
at the junction of the external iliac and femoral artery, which -increased 
in size slowly and was operated on ten weeks after the injury. The 
method employed applies only to peripheral aneurysms of moderate 
size. There must be many cases in which such an operation will 
preserve the continuity of tlie lumen of the injured artery, and prevent 
further growth and rupture of the aneurysm, as well as relieve the 
pain. In this case the aneurysm was 8.5 by 5 cm. in size, pulsated 
strongly and its upper border could not be clearly outlined by palpa- 
tion over Poupart’s ligament. A large skin flap was made with its base 
above Poupart’s ligament and the aneurysm about in the middle of the 
exposed area. Care was necessary in the separation of the flap, as only 
thin scar tissue separated the wall of the aneurysm from the skin in the 
region of the gun-shot wound. A flap was made from the fascia external 
to the aneurysm with its base along the border of the aneurysm, large 
enough to permit it to be turned inward and easily cover the aneurysm. 
It was then fixed in position by close' silk sutures and the skin flap sut- 
ured in position over it. Healing was good. Three months later no 
further growth of the aneurysm could be deteeted. 
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Disinfection of the Hands and Abdominal Skin Before Operation. — 
McDonald {Sxirg., Gynec., and, Obsi., 1915^ xxi^ 82) says that his 
experiments show the germicidal strength of alcoliol to be of no great 
value. Its virtue in cleansing the hands is exerted more as a chemical 
solvent than as a germicide. Though a solvent of free fatty acid, it 
will not dissolve the fat as found in the skin, i. c., the glyceride. The 
ideal skin disinfectant should be a fat solvent. Alcoholic- solutions of 
iodine give only superficial disinfection, while vdth solutions of iodine 
in fat solvents such as tetrachloride or chloretone, there is complete 
penetration, as has been shown by McDonald’s carbon tetrachloride 
2 per cent, iodine solution. During a period of ten years, McDonald 
has tried many hundreds of solutions and germicides and has com- 
pared one with another as to results. His final solution has the follow- 
ing parts: Acetone (commercial), 40 parts; denatured alcohol, GO 
parts; and pyxol, 2 parts, the latter being the germicide. The method 
of disinfection advised is simply to treat the hand in this solution in a 
vessel sufficiently large to admit the hands and rub, with a nail brush 
for the nails and a gauze cloth for the arms, to aid the solution in 
permeating every crevice. The immersion should last one minute. 
This solution has the following advantages; It is reasonablj’^ cheap; 
does not irritate the skin; contains a fat solvent, acetone, causing 
the solution to penetrate; the alcohol is a good vehicle; the solution 
contains a strong germicide which is twenty times as germicidal as 
carbolic acid in equal strengths and this germicidal value is not im- 
paired by the alcohol or acetone. It has the germicidal value of phenol 
in 40 per cent, solution (if such a solution could be made), plus the 
germicidal action of the solvent. McDonald has used it for more than 
a year with uniformly satisfactory results. In the sterilization of the 
skin of the abdomen, it is rubbed on for two minutes before opera- 
tion after the patient is under ether without any preliminaiy washing. 
Since it is possible to sterilize the hands so thoroughly and in such a 
quick and easy fashion, there does not. seem to be any further advan- 
tage in using rubber gloves, for the hands can be sterilized after con- 
tamination in less time than it takes to remove the contaminating 
gloves and put on a clean pair. Since he has not used gloves, McDonald 
has, however, fortified his sldn by means of a hand varnish which he 
has described in another journal. 


Eeport on Skin Disinfection by McDonald's Solution. — McMullin 
{Snrg., Gynec., and ObsU, 1915, xxi, 87) had the field of operation pre- 
pared, if possible, on the evening before the operation, by shaving and 
washing with green soap, water and alcohol. It was covered with a dry 
sterile towel and left until the next day. At operation the site was 
treated by rubbing with McDonald’s solution for about two minutes. 
The hands of the assistants and operator were prepared by scrubbing 
with soap water and alcohol, followed by two minutes’ treatment with 
McDonald’s solution. He has operated, with this preparation, on over 
276 major cases, practically all laparotomies and hernias. In emer- 
gency cases the soap and water scrubbing of the operative field was 
dispensed with and only McDonald’s solution used. In these cases 
there were 7 skin infections. Excluding those cases in which infection 
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was obviously due to some extraneous causes, there remained but 3 
cases in which there was any skin infection, which might be attributed 
to improper disinfection of the skin. From this analysis of his experi- 
ence, McMullin believes this solution to be the most efficient for skin 
disinfection at our disposal at the present time. Healing under its 
use seems to take place more readily than under the iodine skin disin- 
fection. McMullin believes that wound repair is accelerated by at 
least three days, Avhen compared to that following the iodine skin 
disinfection. Applied to the skin of the hand, the solution is unirri- 
tating and is almost ideal as a skin disinfectant. 


Sterilization of the Skin by McDonald’s Solution. — Stanton {Surg., 
Gynec., and Obst., 1915, xxi, 89) says that water, up to 10 per cent, or 
more, does not interfere with the action of the solution. Hence it is 
possible to use it on wet skin surfaces, such as those recently lathered 
for shaving, or the operator’s hands after he has scrubbed them with 
soap and water. The solution is itself an excellent cleansing medium 
and so harmless that it can be used actually to scrub the patient, 
whereas tincture of iodine should not be rubbed in. It can be used 
before the patient is anesthetized without danger of complaint, as it 
is not irritating. It does not stain skin surfaces and dries very quickly, 
so that it is not necessary to protect peritoneal surfaces from contact 
with the skin, as in the case of iodine skin treatment. Stanton had 
only 2 infections in 240 otherwise clean cases, a record never before 
equalled in his work. During the year 1914 there was not one drop of 
pus collected in a clean case operated upon by him. Such results are 
significant and at least show that the method of skin preparation was 
efficient. Even more important was the fact that the wound healing 
was without evidence of chemical irritation, without peeling or blister- 
ing of the skin, and quite as rapid as that previously observed in simple 
alcohol-prepared incisions. 


Pylephlebitis Complicating Appendicitis.— Babler {Ann. Surg., 1915, 
bd, 589) says that formerly it was customary to regard perforative 
peritonitis as the most frequent and grave complication of appendicitis, 
but with the almost practical elimination of perforative peritonitis, 
he believes that the most grave complication is pylephlebitis with 
multiple abscesses of the lung or of the liver. In any given case the 
diagnosis must rest on (1) the history showing that the appendix was 
the primary seat of trouble, (2) the shifting of the symptoms from 
the appendix to the hepatic region, (3) the progressive increase in 
the severity and character of the symptoms, (4) the repeated chills 
followed^ by high pulse rate apd marked elevation of body temperature, 
(5) the jaundice, (6) the persistent pain in the hepatic region, (7) the 
urinary and blood findings, (8) the change of liver dulness, (9) the 
picture of marked toxemia, and (10) the absence of the signs and 
manifestations of extensive peritonitis. The prognosis is necessarily 
grave. Prior to the work of ICorte and Franke the complication was 
regarded as practically always fatal. The prognosis depends on (1) 
the size, multiplicity, and location of the abscesses, as well as their 
accessibility from a surgical stand-point, (2) the time of their dis- 
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covery and (3) the general condition of the patient together with the 
character and time of the treatrnent. The treatment is outlined as 
follows: The appendix should be removed, the infected lymphatics 
leading from the appendix to the liver should be incised and drained, 
and the liver should be exposed and the abscesses located and drained. 
The abscess or abscesses in the lung must be located and drained. 
The intense pain will frequently guide the surgeon to the site of the 
abscesses. Babler does not feel that it is advisable to aspirate the 
liver until the latter has been duly exposed, unless preparations for 
immediate intervention have been completed. He strongly supports 
the lumbar drain in these cases. 


The “Tongue-Depressor” Gastro-enterostomy Clamp. — Gibson 
{Ann. Stirg., 1916, Ixi, 604) illustrates a very simple clamp for gastric 
and intestinal anastomoses, consisting of three small pieces of wood, the 
ordinary wooden tongue-depressors, which are bound together by any 
suitable method, such as strong artery clamp, or, if more convenient, a 
sterile rubber band. These might be replaced by strips of cigar boxes. 
In his hands, both in experimental and clinical work, it has proven much 
more satisfactory than the Roosevelt, Bartlett, and other clamps used 
for this purpose. He has found it particularly satisfactory in doing 
a gastro-enterostomy, when it is desired to release the clamp in putting 
in the last mucous suture and the final peritoneal suture. Removing 
the rubber band allowed the tongue depressors to fall apart without 
further manipulation. By this method injury to the viscera is less 
likely to be produced. Two gastro-enterostomies and one entero- 
anastomosis have been successfully done with the aid of these clamps. 


The Bone Graft Peg in the Treatment of Fractures of the Neck of the 
Femur. — Albee {Ann. Surg., 1915, Ixii, 85) says a large number of 
these fractures occur in individuals below the age of forty-five and 
fifty. The terms intracapsular and extracapsular are inaccurate and 
misleading and there is no object in classifying these fractures further 
than by the single term, “ fractures of the neck.” If any classification 
is used that of Stimson is by all means the best, i. e., subcapital, 
or fracture through the neck, and fracture at the base of the neck. 
A strong autogenous bone peg, accurately fitted into a hole drilled 
longitudinally through the neck of the femur, with the fragments 
in good position, offers unquestionably the most ideal condition for 
the rapid and satisfactory union, in good position, of this fracture. 
The technic of the operation is as follows; The patient should be 
placed upon some traction table (Hawley) which will allow, simul- 
taneously, abduction and traction. The point of the fracture is reached 
by an incision starting from a finger’s breadth inside of the anterior 
superior spine and curved downward three to five inches along the 
inner border of tbe sartorius, which is retracted outward. The rectus 
femoris is retracted outward and the iliopsoas inward. All soft tissue 
is then cleared from between the fractured ends, which are curetted 
and freshened. The limb is now abducted and suflicient traction 
applied to bring the fragments info good apposition as determined by 
both sight and touch through the anterior wound. An incision two 
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to three inches long is then made over and just beyond the great 
trochanter which is exposed. With a small hand drill the proper direc- 
tion for the motor drill is determined by trial, as shown by observation 
through both wounds, the hole passing parallel to and through the 
centre of both fragments. The motor drill should be held ready for 
insertion into the tract of the hand drill as it is withdrawn by the 
assistant. The motor drill, which forms a hole three-eighths of an 
inch in diameter, is pushed through the distal fragment until the burr 
end of the drill appears between the fragments, as seen through the 
anterior wound. Just as the end of the drill is engaging the broken 
end of the proximal surface, a reading on the graduated drill shaft 
is taken at its entrance aperture in the trochanter, so that by making 
additional readings it can be determined how deep the capital fragment 
is being penetrated. By studying the roentgenogram, the length of 
this fragment can be very accurately determined, and hence the desired 
depth of the drill-hole obtained. When the fraeture has occurred near 
the head and the proxinal fragment is consequently short, the drill- 
hole should extend close to the articular cartilage of the head. The 
drill is disengaged from the motor and left in place, to avoid any 
possible displacement of the fragments while the tibial graft is being 
procured. The crest of the lower portion of the tibia is laid bare, and 
an area of the desired shape and size is mapped out in the periosteum 
with a scalpel. The desired length of graft can be determined by the 
graduated scale on the motor drill. The cross section of the graft 
should be just large enough to be shaped into the peg when the dowel 
shaper is used. When the graft peg is ready, the drill is withdrawn from 
the femur and the peg inserted. The fit must be accurate because 
the dowel cutter is the counterpart of the drill used. The accuracy 
of fit is very important. Too tight a fit causes a pressure anemia 
of the surrounding cancellous bone. Too loose a fit, or an irregular, 
inaccurate fit, would not produce good fixation or favor an immediate 
bony union of graft to the host fragments. The deep fascise are approx- 
imated with interrupted sutures of No. 2 chromic catgut. The skin 
wound is closed with continuous suture of No. 1 chromic catgut,. The 
limb is placed in abduction (Whitman) in a plaster-of-Paris spica 
extending from the toes to the axilla. Three weeks after the operation, 
windows are cut in the plaster, and the wounds dressed. The dressing 
should be replaced with cotton for the purpose of restoring the tension 
of the cast and retaining the fixation. The long spica should be con- 
tinued for six weeks and followed by a short one for six weeks longer. 


Cryptogenetic Peritonitis with Special Reference to the Mode of 
Infection of the Peritoneum.— Bbunzel {Deutsch. Ztschr. f. Cliir., 1915, 
cxxiii, 233) says that an advance w^as made with the discovery of the 
Frankel-Weichselbaum pneumococcus and the designation of these 
so-called spontaneous or idiopathic cases of peritonitis according 
to this, apparently, most common cause. But the new name, “ pneu- 
mococcus-peritonitis,” did not throw^ light on the mode of infection of 
the peritoneum. Other bacteria may be at fault as the streptococci 
and staphylococci. The term, cryptogenetic, is used here to designate 
those cases of peritonitis in which the cause is unknown or not definitely 
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established. The most frequent cause found in the cases studied by 
Brunzel was the pneumococcus. He advises early operation, since the 
diagnosis cannot be made beforehand with certainty, although the 
prognosis is not good even with operation. The infection of the peri- 
toneum occurs exclusively by the blood, in all probability. Therefore, 
the so-called idiopathic or cryptogenetic cases of peritonitis are more 
properly cases of metastatic peritonitis and the metastases should 
be regarded as suppurative from a general septic blood infection. 
The abdominal symptoms occurring in the beginning or during the 
course of a pneumonia may be regarded as the result of a peritoneal 
reaction to the flooding of the peritoneum with pneumococci. When 
the infection gains the upper hand of the peritoneal resistance, the 
peritonismus becomes a peritonitis. The cases reported as localized 
pneumococcus peritonitis are to be strictly differentiated from those of 
general peritonitis. The prognosis is more favorable and for the great- 
est part, at least, these cases are confused with abscesses of the space 
of Retzius, which may be metastatic by the blood path or the result 
of the breaking down and extension of the suppuration from an in- 
fected lymph node. 


Neurolysis of the Brachial Plexus. — Mehleb {Deutsch. Ztschr.f. Chir., 
1915, cxxxiii, 299) reports from his experience in the present European 
war, the following case in which a gun-shot wound is supposed to have 
passed through Erb’s point in the brachial plexus (junction of fifth and 
sixth roots of the plexus), and was followed by a complete flaccid para- 
lysis of the arm which is supposed to have been due to the rupture 
of the plexus at Erb’s point. The soldier was wounded October 2, 1914, 
and admitted to the hospital October 9, 1914. The wound of entrance 
was at the upper inner angle of the right scapula, the wound of exit 
just above the clavicle at Erb’s point. The right arm was completely 
motionless (flaccid paralysis). Sensation was preserved. On examina- 
tion the right arm hung flaccid, active movements were impossible; 
slight finger movements were present and all reflexes were lost. There 
was no response to the galvanic or faradic current, from the brachial 
plexus or the individual nerves and muscles. The cpndition remained 
unchanged to the end of December. The region of the brachial plexus 
was exposed by operation, January 5, 1915. Above and below the 
clavicle, the plexus was widely and firmly adherent to tlm surrounding 
tissues and extended as a broad plate, indistinguishable from the 
surrounding tissue, and showed tense cords especially posteriorly and 
lateral ward. The plexus was separated, in part bluntly, in part by 
dissection, and the wound closed. Primary healing followed. Exami- 
nation on January 22, 1915, showed a weak response of the plexus to 
the faradic and galvanic currents. There was slight movement of the 
arm, beginning supination and improved finger movements. On Feb- 
ruary 13, 1915, the hand and finger movements were almost normal 
and in the elbow-joint there were slight flexion and extension. The 
deltoid showed mild contraction. Still further improvement was 
noted on March 24, 1915. 
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The Medical Treatment of Peptic Ulcer with Especial Reference 
to the Lenhartz Treatment. — Blumer {Johns Hopkins Hosp. Bull., 
1915, xxvi, 127) discusses the subject of the medical treatment of gastric 
ulcer, referring especially to the various diets as advocated by Leube, 
• Lenhartz, Strauss, Jarotsky, and others. He believes that most 
patients with acute peptic ulcers, those with hemorrhage of the ful- 
minating type and those with uncomplicated chronic ulcers should 
have the benefit of a carefully regulated and supervised medical regi- 
men before being submitted to the knife. Ulcer patients with acute 
perforation, those with pyloric obstruction even in the early stages, 
those suffering from the results of repeated small hemorrhages intract- 
able to medical treatment, and those with subphrenic abscess, hour- 
glass stomach, or serious perigastric adhesions are best treated surgic- 
ally. Blumer says that the contrast between different methods of 
medical treatment lies essentially in differences in the diet. A strict 
classification upon dietetic grounds is not entirely possible but three 
fairly sharply defined groups of diets can, however, be recognized; 
one in which more or less complete abstention from mouth feeding is 
the predominant feature, typified by the Leube cure; one in which 
immediate feeding with albuminous food is the essential peculiarity, 
typified by the Lenhartz diet; and one in which fats constitute the 
important source of nourishment, typified by the diets of Strauss and 
Jarotsky. The essential features of the Leube treatment are: Rest in 
bed; the daily use of luke-warm Carlsbad water; the application of 
hot poultices and Preisshitz compresses to the epigastrium; atid a diet 
mainly of milk in inereasing quantities, fortified after ten days by the 
addition of cereals and finally by meat. In bleeding ulcers the diet 
is preceded by several days of starvation, with nutrient enemata, an 
ice-bag to the epigastrium, and adrenalin, bismuth, and morphin 
medication. The principle underlying this diet is that to encourage 
healing of the ulcer the stomach must be spared from work as much 
as possible, and that in bleeding ulcers the organ must be given com- 
plete rest for a time. Modifications of the Leube’ diet have taken two 
opposite directions. On the one hand, starvation as a means of resting 
the stomach is carried to extremes by Rolleston, Wynter, and others 
of the English school of clinicians. On the other hand, diets advocated 
by Einliorn, Albe, and Boas increase the caloric value of the Leube 
diet by the addition to it of easily digestible and non-irritating nutri- 
ments. The essential features of the Lenhartz regimen consists of 
absolute rest in bed for at least three weeks, an ice-bag to the epigas- 
trium until no occult blood appears in the feces, the routine adminis- 
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tration of bismuth in all patients and of soft Blaud pills in anemic 
patients, and a non-irritating and non-stimulating diet of concentrated 
albuminous food given by the mouth from the onset of treatment and 
gradually increased in caloric value. The principles underlying this 
diet are: First, the hyperacidity plays an important role in preventing 
healing and that free acid must be neutralized by acid-binding food; 
and second, that the general nutrition must be maintained and anemia 
must be combated to favor healing of the ulcer. This diet has been 
frequently modified but only in non-essential details. Two diets which 
have apparently not been widely used, and which are based on the high 
caloric value of fats and their power to inhibit gastric secretion, are 
those of Jarotsky and Strauss. Jarotsky’s diet consists of white of 
egg and olive oil given separately, several hours apart, in increasing daily 
amounts. Strauss uses a mixture of cream and yolk of egg either beaten 
up with sugar or rubbed up with butter. Blumer notes various objec- 
tions to these diets as raised by different observers. The one great 
objection to the fat cures (Strauss, Jarotsky) is the inability of most 
patients to tolerate the large quantities of fat which they contain. 
The objections to both the Leube and Lenhartz treatment have been 
numerous. The best answer to the objections to the Leube treatment 
lies in Leube’s record of 627 patients with a total mortality of 0.3 per 
cent., and a mortality in bleeding cases of 2.6 per cent. Only 1 per 
cent, of his patients showed no improvement under treatment, and 
90 per cent, showed complete relief of symptoms on discharge, Len- 
hartz’s 295 patients were all subjects of bleeding ulcer, and both his 
subjective cures and his mortality (2.3 per cent.) are almost identical 
with the results of Leube. Fewer recurrences of the bleeding during 
treatment seem to occur with the Lenhartz method than Avith the 
Leube. Blumer notes his personal experience ivith the Lenhartz diet 
in 27 cases treated Avith unessential modifications of the diet. In general 
he found that the diet Avas, as a rule, eminently satisfactory from 
the patient’s point of vieAA^ The pain usually disappears Avithin a few 
days. The patients seldom complain of hunger, and although most 
patients lose Aveight during the first AA'eek or ten days, many more 
than regain this initial loss before the treatment is ended. Thirteen 
of the patients reported b^" Blumer Avere suffering from the symptoms 
of duodenal rather than gastrie ulcer, and 10 of these Avere entirely free 
from symptoms or signs of the disease at the end of treatment. All 
Avere benefited, there being no absolute failures. Five of them have 
remained well for over a year and a half. Of 14 gastric cases, tAVo AA^ere 
not benefited at all, and four relapsed after a comparatively short 
interval. Blumer believes that patients with gastric ulcer do less Avell 
on the Lenhartz diet than those Avith duodenal ulcers. He is of the 
opinion that ulcers near the pylorus tend to heal badly, Avhile bleeding 
ulcers seem to heal unusually Avell. Many ulcers would doubtless heal 
on complete rest, plus any of the dietary regimens that have been dis- 
cussed. The tendency to adhere too .closely to a particular form of 
diet is to be condemned as there are good points in all of the diets. 
The different regimens should be modified or combined in such a way 
as to suit the needs of the individual patient. The author gives the 
details of the Amrious methods of dietetic treatment in his article. 
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Artificial Pneumothorax. — Leut (Jour. Amer. Med. Assn., 1915, Ixiv, 
1973) sums up the indications for and the contraindications against 
the induction of an artificial pneumothorax for the treatment of pul- 
monary tuberculosis. He says that the ideal case is one in which the 
disease is limited to the upper portion of one lung, an acute progressive 
condition, generally with signs of softening, but which has not responded 
to the usual therapeutic measures. The treatment is indicated in cases 
with marked involvement of one lung, with a moderate infiltration 
of the opposite lung, preferably the apex. Artificial pneumothorax has 
often given brilliant results in cases of severe and uncontrollable 
hemorrhage. Some cases of pulmonary tuberculosis complicated by 
pleurisy with effusion, offer an excellent opportunity for giving compres- 
sion treatment. Lung abscesses and bronchiectasis are occasionally 
benefited. Complications, such as tuberculous laryngitis or enteritis, 
may improve if the patient is doing well otherwise. The chief contra- 
indications are as follows: An extensive or progressive lesion in the 
opposite lung, or a disseminated miliary tuberculosis would preclude 
the gas treatment. The treatment would not be justifiable in patients 
even though far advanced who are doing well under the usual thera- 
peutic measures. Generally, basal lesions in the opposite lung are 
contra-indications and are less favorable in the collapsed lung. Endo- 
carditis and nephritis would lessen the chances of recovery in pro- 
portion to their severity. While dense pleural adhesions eotdd not, 
strictly speaking, be considered contra-indications, they are nevertheless 
the chief cause of a large percentage of failures. Lent notes some of 
the complications that may follow the induction of artificial pneu- 
mothorax. Pleurisy with diffusion may occur in as high as 50 per cent, 
of the cases. This complication, though rarely serious, is an annoying 
one. The fluid persists for a long time, but generally should not be re- 
moved unless causing serious symptoms. The fluid may then be with- 
drawn and nitrogen gas introduced in its place. Tuberculous pyo- 
pneumothorax occurs in a small percentage of these effusions, but does 
not necessarily give a bad prognosis under the expectant treatment. 
Some cases of secondary infections have been reported, in which cases 
the outlook must be regarded as very serious. Numerous cases of 
shock following the operation have been reported. This can probably 
be avoided by careful cocainization of the tissues and by a preliminary 
injection of morphin. The danger of gas embolism is remote with 
proper technique. Emphysema, superficial or deep, may be encount- 
ered, but rarely produces any serious symptoms. Puncture of the lung 
followed by slight bleeding, may occur, but generally does not give 
rise to any serious symptoms. Dilatation of the heart is a serious 
complication, and is usually due to too great intrathoracic pressure. 
Care in gradually inducing the pneumothorax to permit the heart to 
aecommodate itself to the increased pleural pressure should obviate 
this possibility. More or less severe pain caused by breaking up of 
pleural adhesions may also be mentioned among the complications. 
In his conclusions, Leut states that it is most gratifying that at last 
we have a rational treatment that may be used in the far-advanced 
cases. A comparatively few years ago symptomatic treatment, with 
the hope of temporary relief, was the only one given. The present 
status of artificial pneumothorax is that in a fair percentage of these 
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hopeless cases we can offer either an arrest of the disease, or a chance 
of returning to good health. The procedure is attended with slight 
dangers, but these are insignificant as contrasted with the fatal outcome 
if the disease is allowed to go on unchecked. The duration of treat- 
ment is a question offering the greatest problem. It is impossible to 
determine whether the tuberculous foci in the collapsed lung have 
become entirely cicatrized, even though the patient is clinically well. 
It is far better to continue the treatment for an indefinite period, ex- 
tending over years, than to discontinue the compression and discover 
after a few months that tlie disease is becoming active again, and when 
an attempt is made to readminister gas, that the layers of the pleura 
are densely adherent. 


The Treatment of Leukemia. — Hahn {Tlicrap. MonatsJi., 1914, 
xxviii, 555) says that during the past few years there has been a greatly 
increased literature dealing witli tlie treatment of leukemia and that 
considerable discrepancj" of opinion exists among different observers. 
From a study of the literature and his own obser\"ations the author gives 
his views regarding the present status of the treatment of leukemia. 
He believes that leukemia should be vigorously treated only where there 
is a severe and progressing anemia, the presence of large leukemia 
tumors or a great increase of the Avhite cells. It is now recognized 
that many cases of leukemia sudcfenly sliow a marked aggravation of 
the disease even when apparently doing very well under some form of 
treatment. The relapse in such a case may prove far worse than the 
disease originally was when treatment was begun. With regard to the 
different methods of treatment, the author states that the Roentgen- 
rays seem to check the activity of the tissues producing white blood 
cells, but overdosage may prove fatal, and too small doses may actu- 
ally stimulate the production of white cells. The stimulating effects 
of Roentgen-rays on the production of white cells have been observed in 
professional roentgenologists; Kimecke has recently reported six cases 
of leukemia developing in Roentgen-ray workers as a result of long- 
continued e.xposure to the rays. Hahn advises systematic exposure 
of every accessible gland in lymphatic leukemia, but in myeloid 
leukemia exposure of the enlarged spleen alone is effectual. In 
cases resistant to the treatment, benefit may be obtained by exposing 
the long bones of the legs between series of other exposures. He notes 
a marked improvement in 75 per cent, of his cases, while the others 
were not influenced. Beclere has reported no failures in. 12 lymphatic 
and 93 myeloid cases and still others report \'-ery favorable results. 
Lymphatic leukemia seems less influenced by roentgenotherapy than 
myeloid leukemia, and almost invariably relapses. The effect of radio- 
active substances seems to be very similar to that derived from the 
Roentgen-rays. Radio-active substances fail in about 20 per cent, of 
the cases, according to the cases reported in the literature. Hahn 
found a great difference of opinion regarding beneficial effects of benzol 
therapy. He says it should not be given with coexistent disease of 
the liver or kidneys or when catarrhal intestinal inflammation existe. 
The consensus of opinion is that its use should not be continued till 
the leukocytes fall to normal numbers but that it should be discontinued 
when the leukocytes have dropped to 20,000 or 25,000. Hahn says 



THERAPEUTICS 


613 


that combined treatment is often very effectual especially a combina- 
tion of benzol and roentgenotherapy. When combined, both can be 
used with lesser dosage. His experience has been that better results 
are obtained when treatment is begun with the Roentgen-rays and con- 
tinued with benzol, not giving more than one gram a day of the latter. 
If myeloblasts appear in large numbers under roentgen treatment he 
changes to thorium X and follows with vigorous treatment with 
arsenic. In case of flaring up of the leukemia while under roentgeno- 
therapy arsenic should be given a trial. With acute leukemia all 
treatment seems to be hopeless, but as it is not always possible to 
differentiate the acute form Hahn advises the trial of thorium X com- 
bined with a vigorous • course of arsenic. 

Experiences of the New York Board of Health in Typhoid Immuni- 
zation. — Harris and Ogan (Jour. Avier. Med. Assn., 1915, Ixiv, 3) 
say that accurate observations recorded in hundreds of thousands 
of cases leave no doubt as to the preventative powers of antityphoid 
vaccination in all but a relatively insignificant number. In those 
few cases subsequently affected, vaccination strikingly decreases the 
morbidity and the mortality'. Severe reactions are rare, but in order 
to avoid such reactions it is necessary to carefully observe certain 
precautions. Antityphoid vaccine should never be administered to any 
but the healthy. In order to pei-mit of slow absorption the puncture 
of a vein, or intramuscular injection must be avoided. Children 
especially should avoid exposure to the sun following the administra- 
tion of tlie vaccine. Antityphoid vaccine should not be given during 
the menstrual period or during pregnancy. No hard work or indulgence 
in alcohol should be allowed after the injection. Care should be taken 
not to reinject the vaccine in indurated areas. The authors state 
that when the incubation period has begun, the time for antityphoid 
vaccination has passed. Long and continued exposure to overwhelming 
doses of typhoid bacilli (in those who are in close contact with cases 
and especially in epidemics) may nullify the immunizing process of 
antityphoid vaccine, and an attack may tlierefore follow one or more 
injections. In fact antityphoid inoculation seemed to hasten the onset 
in cases cited by the authors. Chronic illness such as tuberculosis as 
well as debility or fatigue from other causes predisposes to severe 
reactions. The disease may develop after a complete immunizing 
course of treatment, in exceptional instances in which del>ility and 
fatigue exliaust the defensive powers of the body, and when exposure 
to massive doses of typhoid bacilli exists. 


The Treatment of Typhoid Bacilli Carriers. — Gerome and Lenz 
(Berl. 1dm. WeJmschr., 1915, lii, 341) were able to render the stools 
free of typhoid bacilli in three men, who were apparently becoming 
chronic carriers, by giving thymol in combination with animal charcoal. 
Thymol was selected as an efficient disinfectant and the charcoal was 
combined with it on the theory that tlie charcoal would absorb the 
thymol and thus inhibit its absorption by the tissues and permit it to 
act as an intestinal antiseptic for a longer period of time and over a 
greater portion of the intestinal tract. This theory seemed to be con- 
firmed by the urinary examinations which denoted much slower ab- 
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sorption of the drug. The thymol and charcoal were given in doses 
of one gram each three times a day; the charcoal half an hour before 
meals and the thymol half an hour after meals. These doses were 
continued for from one to two weeks. The bacterial content of the 
stools of normal individuals was tested after charcoal alone and after 
thymol alone and showed a distinct reduction but the diminution in 
bacteria was far greater when they were given together. The authors 
are of the opinion that this method is an efficient waj’’ of inducing 
intestinal disinfection. 
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The Disinfection of the Skin Before Operation. — At a Meeting of 
the Obstetrical Society of Berlin, Franz (Zischr. f. Gchurtsh. u. Gynah., 
1915, Ixxvi) stated that the use of the sterile rubber glove had solved 
the problem of disinfecting the hands. The question still remains as 
to what should be done with the skin at the field of operation. We may 
recall the elaborate methods which have been tried, consuming from 
twenty minutes to a half hour. The use of iodine has made such disin- 
fection much shorter and less complicated. Franz compares the results 
obtained by the use of iodine in disinfecting the skin at the field of 
operation during one year. There were 273 abdominal sections, and 
as some were Alexander operations ivith double incisions there were 
334 incisions. The mortality was 5.4 per cent. Perfect healing without 
secretion occurred in 81.7 per cent. Wound abscess formed in 6.9 
per cent., and there was secretion in the wound in 6.6 per cent. 

He compares these results with the work of another year, in which 
the following method was used: On the day preceding operation, 
the patient had a very thorough general bath. In some cases the 
abdomen was cleansed with cotton dipped in alcohol. No other local 
disinfection was practised. In this series there were 324 abdominal 
sections, with 81 Alexander operations, the latter making 405 inci- 
sions. The mortality was 4.6 per cent., while 85.9 per cent, of the 
cases had perfect healing without complications. Abscess formed 
in the wound in 8.1 per cent., and there was secretion in the wound in 
3.3 per cent. When the two series are compared the results are all in 
favor of the bath and occasional alcohol method only, except in the 
occurrence of abscess in the wound. By the iodine method there was 
a smaller percentage than by the other, but this is counterbalanced 
by the fact that in the simpler method secretion occurred much more 
rarely in the wound. In discussion, Fromme described experiments 
which he had made upon some of the pregnant smaller animals to 
obtain their young in absolutely sterile conditions. To do this the 
young were delivered by Cesarean section, in a carefully sterilized 
room, and were then fed upon sterile food to avoid any possible con- 
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tamination with bacteria. The young so delivered were stronger and 
grew much faster than those born in the ordinary way. The room was 
so constructed that manipulation could be performed with the hands 
covered with rubber gloves, without admitting air which contained 
bacteria. The further experiment was tried of making abdominal 
incisions upon these sterile animals to determine the healing of the 
wound. When the stitches were removed the wounds were found per- 
fectly clean, but the edges were not in immediate apposition. The 
result would indicate that some bacteria are a benefit to the healing 
of the wound. Jolly recalled Olshausen’s habit in cases of recently- 
ruptured, ectopic prcgnanc^^, to operate without preparing the abdomi- 
nal wall at all, and simply pour alcohol over the instruments. The 
results were excellent. No patient died of septic infection, and the 
wounds healed without complications. Jolly believed that the skin 
at the umbilicus was most dangerous through retained secretions and 
bacteria. Hammerschlag had tried applying wet dressings of bich- 
loride solution to the abdominal wall for twelve hours preceding opera- 
tion. He had seen one fatal bichloride poisoning as a result. Bumm 
had noticed that with the same precautions a series of cases would 
proceed with excellent healing of abdominal wounds, and then would 
come a series where stitch abscess and other complications would 
arise. At times in a Clinic nurses and physicians show a tendency 
to suppurating eruptions of the skin. Bumm described this to be the 
gradual development of bacteria in the hospital itself, and especially 
where cases were brought in infected, or where malignant growths 
proceded to suppuration. 

Abdominal Cesarean Section Under Local Anesthesia. — Webster 
{Siirg., Gynec., and Obst., May, 1915) adds three others to his list of 
cases of Cesarean section under local anesthesia. The first patient had 
been in labor twenty-four hours and was somewhat exhausted, the 
fetal head very hard, large and above the pelvic brim, the cervix dilated. 
The operation was successful, the child weighing nine pounds, ten 
ounces. The patient remained quiet throughout the operation. The 
second patient was a girl of thirteen years and some months at full 
term pregnancy, the head to large to pass the pelvis. The child weighed 
eight pounds, three ounces, and the mother remained quiet during 
the operation. The third patient had placenta previa and pulmonary 
tuberculosis. Novocain was used with her, and to prevent further 
impregnation, the Fallopian tubes were divided. The results were 
satisfactory. He also reports the case of a woman who had a hernia 
of the fundus uteri. The hernial sac which was composed of the fun- 
dus was about three inches wide, on the left of the middle line, rising 
about an inch and a half above the level of the uterine wall. When 
the uterus contracted the hernia was made more prominent by the 
amniotic liquid forced into it. On section the hernial portion was 
removed, as it was only one-eighth of an inch thick. He also per- 
formed section under local anesthesia upon a woman, who, in a pre- 
vious pregnancy had fallen on a bread knife which had perforated 
the anterior abdominal wall and uterus, necessitating an abdominal 
Cesarean section. Within two months of this operation she again 
became pregnant. At the second operation, the uterine incision was 
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made two inches from the old scar and parallel with it. The old inci- 
sion was found very thin and the tissue was dissected out to secure 
good union. To prevent the pain of infiltration for local anesthesia 
caused by the introduction of the needle, Webster has given nitrous 
oxide gas. In this way infiltration can be performed without haste 
and large areas of the skin rendered without sensation. 


Anesthesia in Labor by Nitrous Oxide Gas. — ^W ebster {Snrg., Gyncc., 
and Obst., May, 1915) describes the use of nitrous oxide gas alone, or 
mixed with oxygen, .3 per cent. With the use of a small inhaler that 
covers the nose alone during the pain of contraction, sufficient gas 
may be given to abolish consciousness without lessening the pains. 
This method is used during the second stage, the anesthetic is with- 
drawn between the pains. The expense need not exceed S15 for any 
case, and may be reduced to about .S5, with care. 


Nephrectomy During Pregnancy. — Harrigan {Surg., Gyncc., and 
Obst., June, 1915) describes the case of a patient, four months advanced 
in her first pregnancy, who had an alveolar abscess. This ruptured spon- 
taneously, but the patient developed a chill with high fever. Examina- 
tion of the blood revealed a very high leukocytosis and the symptoms 
pointed to unilateral hematogenous infection of the kidney. Accord- 
ingly the right kidney was removed and found to be the site of mul- 
tiple suppurative infection. The patient went on in pregnancy until 
seven and one-half months, when an attack of toxemia developed, and 
labor was induced and a viable child was born, which survived. Two 
years after the patient was in excellent health and apparently suffered 
no inconvenience from the loss of the kidney. Harrigan has collected 
36 cases from the literature, and among these the ultimate result is 
stated in 30, of whom 28 recovered. Of these 20 went to labor without 
accidents or complications. Two aborted, and in two abortion was 
induced. Should the indications be present the obstetrician need not 
hesitate to remove the kidney from a pregnant patient. The reviewer 
has seen several women having but one kidney pass through pregnancy 
and labor successfully. In one instance a woman whose kidney had 
been removed for tuberculous infection and was without adequate 
care during pregnancy, had eclampsia from which she recovered. 

The Duration of Pregnancy. — ^Peters {Zentralb. f. Gynak, No. 17, 
1915) discussed this subject before the Obstetrical Society of Vienna. 
He calls attention to methods already in use for estimating the duration 
of pregnancy, which fix the average at 270 days. In comparative 
studies with cows, in over 3000 cattle, the average was 284 days, with a 
variation between the longest and shortest pregnancies of 72 days. 
He quotes observations in Winckel’s Clinic, where in 16,000 labors 
pregnancy in 31 cases had lasted from 302 to 322 days; in 12 cases 
291 days. In the general series, in 71 per cent, pregnancy had lasted 
more than 280 days after the termination of menstruation, and in 
62 per cent, pregnancy lasted over 270 days after conception. In 
general from 2 to 3 per cent, of pregnancies were considerably prolonged. 
The weight of the child increased in proportion to the length of preg- 
nancy. As an aid in estimating the duration of pregnanc}’^ it must 
be remembered that ovulation occurs from fifteen to nineteen days 
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after the beginning of the last period and from thirteen to nine days 
before the beginning of the next period. The average period of preg- 
nancy after conception must be taken as practically 270 days. If we 
calculate more closely upon these data the average duration of preg- 
nancy is from 261 to 26S days. It must be remembered that variations 
in the nutrition of the fetus play an important part in the duration of 
pregnancy, also variations in the type of menstruation in the mother. 
The influence of season, climate, race, and many other incidental factors 
affect this problem. In discussion, Schauta believed that the best 
method of practical reckoning was to consider pregnancy as enduring 
270 days after conception and 280 days from the last period. He 
draws attention to the many difficulties in exact computation. He 
would take the first day of the last period, record the day of labor, 
and from this sum total of days subtract IS or 19. This would give 
the probable time of pregnanc 3 ^ 

The Effects Produced by Placental Extract.— Colle {Ann. di Ostct. 
No. 4, 1915) has experimented with placental extract by injection into 
animals. He finds that when placed directly in the circulation it causes 
toxic symptoms, that when introduced into other channels of the body, 
this toxic element is absent. When injected into the veins it causes 
increased coagulation. It produces a lessening of blood-pressure of 
variable duration without excitement of the vasomotor centre. It 
has a tendency to lessen the respiratory rate and has little influence 
upon the heat centre. In a normal pregnant patient it does not bring 
on premature labor, but may stimulate the occurrence of labor at term. 
The maternal portion of the placenta is less active in its results than the 
fetal portion. The blood obtained from the placenta has the same effect 
as placental extract. When placental extract is made before the 
placenta has been thoroughly washed of all soluble material the extract 
is more efficient than if the placenta had been cleansed of its products. 
The efficiency of placental extract is in inverse proportion to its eoncen- 
tration. Putrefactive changes in the placenta diminish the efficieney 
of its action. The nitrogenous contents of the placenta vary in different 
cases and with different species of animals. Experiments show that the 
effect produced by placental extract may vary greatly in different 
cases. The effect upon an animal varies considerably with the rapidity 
of injection, for the rapid introduction of a large quantity of placental 
extract may prove fatal. In these cases no evidence of thrombosis or 
embolism is found. When placental extract is subjected to the action 
of the centrifuge there seems to be no essential difference in the material 
obtained. 


The Delivery of the Placenta. — ^Kirkpatrick (Jpur. Obst. and Gyncc. 
Brit. Emp., January, 1915) writes concerning methods employed to 
secure the delivery of the placenta. He finds that in 1767 Harvie 
published a pamphlet in which he called attention to the danger of 
pulling upon the cord, and recommended pressing downward and 
toward the pubes upon the uterus to expel the placenta. This method 
was not the Crede method, in that it did not compress the uterus 
from before backward, but it was a great improvement upon the 
delivery of the placenta by pulling upon the cord, and foreshadowed 
the Crede method. ' 
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The Schick Reaction.— Schick, of Vienna {Miinch. mrd. IVchnsclir., 
November 25, 1913, 2608), and Park, of New York (Park, Zingher, 
and Serota, Arch. Pcdiat., 1915, xxxi, 481) find that tlie blood serum of 
about SO per cent, of the newborn, from 50 to 60 per cent, of children, 
and 90 per cent, of adults contains sufficient diphtheria antitoxin to 
protect them against diphtheria. A positive Schick reaction is suffi- 
ciently delicate to indicate less than of a unit of antitoxin in 1 c.c. 
of blood serum. Such persons are susceptible to diphtheria. The 
Schick reaction consists in injecting of a minimum lethal dose of 
diphtheria toxin for a 250-gram guinea-pig into the skin. Bundesen 
{Jour. Amer. Med. Assn., 1915, Ixiv, 1203) coneludes as follows: (1) 
By means of the Schick test we ai-e in a position to tell definitely who 
is susceptible to diphtheria and when an epidemic breaks out can 
inject those and those only, paying no further attention to the one 
giving a negative reaction. (2) By it the danger of cross-infection is 
greatly decreased. Children with diphtheria that have had scarlet 
fever and are therefore immune from scarlet fever can be placed in 
scarlet fever wards when the inmates yield negative Schicks, etc. (3) 
It permits a great reduction in antitoxin bills. Much needless pain and 
annoyance of patients is avoided and the possibility of anaphylactic 
shock is greatl}'’ minimized. Graep and Ginsberg {Jour. Amer. Med. 
Assn., 1915, Ixiv, 1205) conclude as follows: (1) The most susceptible 
age is between one and five years. (2) Immunity obtained by' having 
the disease or by the use of immunizing doses of antitoxin lasts from a 
month to several years, varying greatly in different individuals and being 
very brief in children. (3) The Schick test is a helpful agent in testing 
the efficiency of immunization by antitoxin as well as the natural 
immunity existing in many persons. (4) It has helped to place on more 
certain grounds the assurance that bad eases of diphtheria should 
receive early and large doses of antitoxin by intravenous injections. 
Antitoxin is ten times as effective when so used, as compared with the 
ordinary methods of administration. (5) Park has obtained results in 
families showing a striking similarity in reactions to the test. If 
the youngest child of a family has a negative reaction, all the older 
children are likely to be negative, and if the older children are 
positive, the young ones are also. When variations are found, the 
younger children show the positive reaction. Moody {Jour. Amer. Med. 
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Assn., 1915, Ixiv, 1206) concludes as follows: (1) The test is of definite 
clinical value in differentiating between persons who are susceptible 
to diphtheria and those who are not susceptible, and is therefore 
useful, in determining which cases, of those to be placed in an environ- 
ment where the liability to exposure is great, should be immunized. 

(2) It is of great value in differentiating between clinically doubtful 
cases of diphtheria, positive reactions being obtained in clinical cases, 
negative reactions in carriers. (3) It is useful in experimental work 
in determining the effects of various forms of immunization and the 
duration of immunity conferred by these methods. (4) It has a definite 
value in the handling of diphtheria epidemics in institutions. Kolmer 
and Moshage {Amer. Jour. Bis. Child., March, 1915) studied “The 
Schick Toxin Reaction for Immunity in Diphtheria,” and summarize 
their observations as follows; (1) The toxin skin reaction is a valuable 
and reliable method for detecting susceptibility to diphtheria. (2) 
Persons reacting negatively to this test usually contain at least ^ 
unit of diphtheria antitoxin per cubic centimeter of serum, and this 
amount of antitoxin is probably sufficient to protect against infection. 

(3) Persons reacting weakly or strongly positive usually contain less 
than ^ of a unit of antitoxin per cubic centimeter of serum or none 
at all. These persons may be regarded as susceptible to diphtheria 
and in the event of exposure to infection should be passively immunized 
with an injection of antitoxin. .(4) About 40 or 50 per cent, of children, 
ranging from one to fifteen years of age, react positively to the toxin 
test; this means that the preliminary use of the toxin test will eliminate 
the necessity of administering prophylactic doses of antitoxin to about 
50 per cent, of children. (5) The toxin reaction indicates that the im- 
munity conferred by an injection of antitoxin begins to disappear after 
ten days and has generally passed away entirely after four weeks. (6) 
The increased susceptibility of persons with scarlet fever to diphtheria 
is shown by the toxin reaction; even after the injection of antitoxin 
about 10 per cent, are susceptible within ten days. (7) According to the 
toxin reaction the immunity conferred by an attack of diphtheria is 
usually of short duration or entirely absent. (8) The most practical 
application of the toxin reaction consists in applying the test as a 
preliminary measure to all persons who have been exposed to diphtheria 
and immunizing only those who react positively. 

Pellagra. — The Thompson-McFadden Pellagra Commission of the 
New York Post-Graduate Medical School and Hospital has just issued 
its second progress report, in which it presents data confirming the 
previous impression that the disease is communicable and in some way 
associated with insanitary methods of sewerage disposal. These con- 
clusions are directly opposed to those of Goldberger, of the Public 
Health Service, whose studies led him to believe that pellagra is 
due to a faulty dietary. The conclusions of the Thompson-McFadden 
Pellagra Commission, consisting of J. F. Siler, P. E. Garrison and W. J. 
MacNeal, are as follows: (1) The large active foci of pellagra in 
Spartansburg County were found in and near the large centres of popula- 
tion, and particularly in the cotton-mill villages. (2) Children under 
the age of two, adolescents for about five years following puberty, 
and adult males in the active period of life were least frequently affected 
by pellagra. On the other hand, women from twenty to forty-four 
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years of age, old persons of both sexes, and children from two to ten 
years of age were most frequently affected. (3) No definite connection 
between occupation and the occurrence of pellagra has been found, 
although the high pellagra morbidity in the women and children points 
to the home as the place in which the disease is usually contracted. 
(4) In the group of incident cases most thoroughly studied, evidence 
of close association with a preexisting case was disclosed in more than 
80 per cent. (5) A house-to-house canvass of the homes of over 5000 
people living in six endemic foci of pellagra failed to disclose any definite 
relation of the disease to any element of the dietary. (6) In these 
six villages new cases of pellagra originated almost exclusively in a 
house in which a preexisting pellagrin was living, or next door to such 
a house, suggesting that the disease has spread from old cases as centres. 

(7) So far as we have observed, pellagra has spread most rapidly in 
districts where insanitary methods of sewage disposal have been in use. 

(8) Additional evidence has been obtained to support the conclusion 
that flies of the genus Sivinlimn have nothing to do with pellagra. 

(9) Animal inoculations and the experimental study of intestinal 
bacteria have not yielded conclusive results. (10) The studies of the 
blood have shown a lymphocytosis in most cases, but have not dis- 
closed any constant abnormality characteristic of pellagra. (11) 
There is no evidence of inheritance of pellagra. (12) The immediate 
results of hygienic and dietetic treatment in adults have been good, but 
after returning to former conditions of environment, most of the cases 
have recurred. In children, prognosis is very much more fa^mrable. 


Geographic Distribution of Plague and Its Menace to the United 
States. — C. Rucker {Public Health Reports, May 14, 1915, p. 1428), 
in his article, recites the distribution of bubonic plague throughout 
the world with special reference to the lines of travel from such localities 
to the various horders of the United States. The measures to be 
adopted for the prevention of the introduction of plague into the 
United States are considered under four general headings. The first 
''of these is the maritime quarantine, which the author states can be 
absolutely effective only at the cost of great interference with com- 
merce. The second line of defense is at tlie wharves and consists in 
the pre^fention of embarkation or disembarkation of rodents; but 
this is a measure on which absolute reliance cannot be placed. The 
third line of defense consists in the immunization of human beings 
against bubonic plague; but this is at best a poor procedure and, in the 
absence of an epidemic, is manifestly impracticable. The fourth line 
of defense consists in rat-proofing the environment in which man works 
and lives. All other methods of prevention maj'^ be used; but the 
one on which the greatest reliance can be placed, and from which lasting 
protection may be obtained, is by the insulation of man from the 
animal which serves as the disseminator of bubonic plague. Any 
city which will render itself completely rat-proof need have no fear 
whatever of the disease. The eradication of plague from the city of 
New Orleans has already cost the Federal, State, and municipal govern- 
ments upward of 8400,000, exclusive of the large sums which corpor- 
ations and private individuals have expended in rat-proofing. Tins 
amount of mone^'’ would have gone a long way toward building perma- 
nent fortifications against rats. 
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A Microscopic Test For Pasteurized Milk. — Frost {Jour. Amer. Med. 
Assn., 1915, Ixiv, 821) started to work upon the theory that it would 
be possible by means of an intra vitam stain to color live leukocytes. 
In this way the live cells in raw milk could then be distinguished from 
the dead cells in heated milk. Frost uses one part of a saturated 
aqueous solution of methjdene blue to five parts of the milk to be tested. 
The dye should be added to the milk slowly to prevent the possibility 
of the stain coagulating the milk. The stain is left in contact with the 
milk for fifteen or twenty minutes, and the sediment of the stained 
milk is precipitated in a centrifuge and spread on a glass slide. Wlien 
the smear is dry it is ready for examination. The entire microscopic 
field is stained a light blue in the case of raw milk. In this blue back- 
ground appear numerous clear areas, the smaller ones being fat globules, 
the larger ones leukocytes. On the other hand, the smears made from 
heated milk do not have the background as deeply stained, and the 
leukocytes are always more deeply stained than the background. 
Only the polymorphonuclear leukocytes react in this way, for the 
mononuclear cells are always well stained. 


The Germicidal Action of the Ultraviolet Ray. — Houghton and 
Lewis {Amer. Jour. Pub. Health, 1914, v, 225) conclude that: The 
ultraviolet rays produced by the Cooper-Hewitt mercury arc have a 
strong bacterial action. Certain species of bacteria in aqueous sus- 
pension, including spore-forming organisms, are killed by exposure to 
the rays. Molds, however, are only partially destroyed by the ultra- 
violet light. The action seems to be a photo-mechanical process, and 
is, in all probability, due to absorption of the ultraviolet rays by the 
bacterial protoplasm. Water, wines, many inorganic, and a number of 
organic substances in aqueous solution, can be sterilized by ultraviolet 
light. Bacterial vaccines require a prolonged action. Proteins and 
other bodies of high molecular weight interfere with the action of the 
rays. Turbidity, both organic and inorganic, has a similar action. 
Color, within certain limits, seems to have no influence. 


Protective Inoculation Against Mumps. — A. F. Hess {Proc. Soc. 
Exper. Biol, and Med., 1915, xii, 144) calls attention to the fact that 
mumps confers a marked immunity and that second attacks are rare. 
He therefore used the blood of convalescents as a prophylactic. Six 
to 8 c.c. was injected intramuscularly in 17 cases. These children were 
in wards where there had been cases of mumps for the past month 
and where it continued to appear for a month following these inocula- 
tions. In' no case did one of the inoculated children develop mumps, 
whereas one-third to one-half of the non-inoculated cases developed the 
disease. The blood was taken from children who had just recovered 
or had been well for about ten days. It would seem that this proceed- 
' ing could be made use of in the institution as well as in the home, and 
that this type of therapy could be adapted in the case of measles and 
other infectious diseases. 



622 


PROGRESS OF MEDICAL SCIENCE 


PATHOLOGY AND BACTERIOLOGY 


UNDER THE CHARGE OF 

JOHN McCRAE, M.D., M.R.C.P., 

LECTURER ON PATHOLOGY AND CLINICAL MEDICINE, MC GILL UNIVERSITY, MONTREAL; 
SOME TIME PROFESSOR OF PATHOLOGY IN THE UNIVERSITY OF VERMONT, 
BURLINGTON, VERMONT; SENIOR ASSISTANT PHYSICIAN, ROYAL 
VICTORIA HOSPITAL, MONTREAL, 

AND 

OSKAR KLOTZ, M.D., C.M., 

PROFESSOR OF PATHOLOGY AND BACTERIOLOGY, UNIVERSITY OF PITTSBURGH, 

PITTSBURGH, PA. 


Hypertrophy of Right Heart Following Inflammatory Thickening of 
Pulmonary Arterioles. — Schutte {Centralh. /.. Path., 1914, xxv, 483) 
reports this finding in a woman aged seventy-four years, who died 
of cai’diac insufficiency with generalized edema. Tlie right ventricle 
was hypertrophied and dilated and formed the apex of the heart. 
The left heart with its valves was quite normal and the aorta witli its 
branches was unusually free from sclerotic change. Macroscopically 
nothing was found to account for the hypertrophy and dilatation of the 
heart. The microscopical study of the lung, however, showed a thick- 
ening of the intima of the pulmonary arterioles of certain constant 
caliber. The vessels of only a particular size appeared with the intimal 
lesion and the condition was more marked in the left upper lobe tlian 
elsewhere. The intimal thickening was of an inflammatory and pro- 
liferative kind. No associated lesion was found to explain the localized 
inflammatory process of the arteries of the lungs. 

The Localization of Emboli in the Lung. — Ribbert observed tliat 
emboli coming from the inferior vena cava usually localized in tlie 
lower lobe of the lung. This was substantiated by Kundrat who found 
that the emboli of puerperal sepsis passed to the lower lobes while 
those of otitic origin were found in the upper lobes. The animal ex- 
periments of Virchow, however, showed that foreign bodies introduced 
into the jugular vein of the dog were most commonly found in the lower 
lobes, while similar experiments by Behring with tubercle bacilli 
demonstrated the most usual lesion in the upper segments of the lung. 
Kretz in following human autopsy material came to the same conclusion 
as Ribbert and his pupil Helly substantiated these results in a series 
of animal experiments. It would appear from these findings that there 
are definite currents within the blood mass of tlie heart and large 
veins. In fact, Kretz has suggested a theory of these currents by which 
the blood of the upper cava passes to the upper pulmonary artery and 
from here goes through the heart in such a manner that it is driven into 
the aorta and to the lower portion of the body. The blood returning 
from these parts by the inferior cava is driven to the lower pulmonary 
system and- upon its return to the left heart passes to the aorta so tliat 
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it reaches the vessels of the upper extremities and head. These rather 
far-fetched theories have not been substantiated by others. Alwens 
and Frick (Frank. Ztsehr. /. Path., 1914, xv, 315) carried out animal 
experiments in which they injected bismuth suspensions into the ear or 
femoral veins. The lungs were examined during life and after death 
with the Roentgen-ray. By this means they were able to observe the 
course of the injected materials quite accurately. Besides this, histo- 
logical examination of the specimens was also undertaken. They were 
unable to agree with the ICretz findings and could offer no evidence that 
the blood from the upper and lower portions of the body remained in 
separate streams. In the living animal they could observe that the 
blood in the ventricles was fully mixed. They found, however, that the 
injection of larger quantities of foreign material led to the localization 
of much of it in the lower lobes of the lung. This localization occurred 
in this tissue regardless whether it was introduced into the jugular 
or femoral veins. 


Variability of Pathogenic Bacteria. — ^Bactei-iologists have long been 
interested in the variations developing among pathogenic bacteria. 
Bernhardt (Ztsehr. f. Hyg. u. Infectionskrankh., 1914, Ixxix, 179) 
has contributed to the subject some important results. He worked 
chiefly with strains of B. typhosus, and the diphtheria group but also 
records observations on B. paratyphosus, meningococcus, the bacillus 
of ifowl. cholera and the bacillus of rabbit septicemia. The alterations 
he obtained with the B. typhosus were marked changes in the types of 
colonies, cultural differences in broth, variations in agglutination, and 
loss of motility. In his series of experiments he was able to trace all 
degrees of variations from the original strains to the extreme variants. 
He also found marked differences in the permanency of these variations. 
One variant of B. typhosus lost its motility and remained non-motile 
during the period of observation, one and a quarter years, even after 
animal passage or frequent transfers. He was unable to find any 
fundamental differences in agglutination or antigen powers in the 
altered strains. Most of his variants were obtained from broth cultures 
at different periods of growth and he found that variants tended to 
disappear and that types closely resembling the original remained in 
the older cultures. Among the members of tlie diphtheria group the 
principal changes obtained were in morphologj'^, colony formation and 
toxin production. All graduations in variation were noted. These 
alterations were mostly from broth, Loeffier’s serum and agar, but he 
also obtained alterations by animal passage. The author believes that 
the changes obtained upon media also take place in man and supports 
his view by the finding of atypical forms in the nasal cavity and the 
urine of diphtlieria patients. In two cases, both fatal, he grew true 
diphtheria bacilli from the urine. Some of his alterations were accom- 
panied by lowered resistance and in others by increased viability. The 
latter was especially observed in the altered types of the bacillus of 
rabbit septicemia and meningococcus. The author discusses very 
fully the theoretical and practical significance of his findings and those 
of others. He believes Biat the source of these alterations is to be found 
chiefly in the metabolic products of the bacteria and that different 
bacteria react differently to the various stimuli. Moreover, he does not 
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agree with the view that the bacteria are predisposed , by these means 
and that sudden changes take place. It is a gradual alteration. He 
also shows that the variations are not necessarily of any benefit to 
the bacteria but take place irregularly and almost by chance. An 
attempt is made to correlate these findings with the general problem 
of heredity and he discusses the use of such terms as mutation, modi- 
fication and ^^ariety and points out that they can only be used in a 
relative sense. 


The Widespread Distribution of Diphtheroids and Their Occurrence 
in Various Lesions of Human Tissues. — Considerable confusion has 
been brought to the minds of many investigators by the finding of 
diphtheroid organisms in a great A'aricty of human tissues. At times, 
an important relation is suggested between the organism and the 
diseased tissue; as in Hodgkin’s disease and leprosy. Much difficulty 
is also experienced in designating the limits of the group. In one 
direction they advance closely to the true diphtheria bacillus, while 
in the other, transition forms closely approach the streptothrix group. 
Harris and Wade (Jovr. Exjicr. Med., 1915, x.xi, 493) have pointed 
out the wide distribution of this group of organisms in the human body. 
Under normal conditions it has been shown to be present in the eye, 
brain and cerebrospinal fluid and blood cultures. The authors have 
obtained them from lymph glands in simple hyperplasia while others 
have laid much stress upon the importance of finding the diphteroids 
in the lymphatic system. Moreover, similar organisms were obtained 
from benign and malignant tumors of various kinds, but in no instance 
could any etiological importance be laid to them. Diphtheroid forms 
are also not uncommon upon the skin and in the air. The various 
diphtheroid organisms which have been isolated may to a .certain 
extent be differentiated but up to the present no accurate precedure 
has been developed, Avhereby a suitable classification may be employed. 

On the Mechanism of Pneumococcus Immunity. — ^Boehncke and 
Mouriz-Riesgo (Ztschr. f. Hyg. ti. JnfectionskraMih., 1915, Ixxix, 
355) believe that the promotion of phagocj^tosis is a more important 
function of pneumococcus sera than the antitoxic activity. From the 
experiments these authors, along with other investigators, have shown 
that pneumococcus sera possess a very definite antitoxic principle 
but that the animals are not cured by its use. The time of death is, 
however, definitely delayed. These sera promote phagocytosis and by 
this means exhibit their most important function in curing cases of 
pneumococcus infection. 


Note to Contributors. — All communications intended for insertion in the 
Original Department of this Joubnai. are received only with the distinct under- 
standing that they are contributed exclusively to this Joubnai.. 

Contributions from abroad written in a foreign language, if on examination they 
arc found desirable for this Joubnal, will be translated at its expense,- 

A limited number of reprints in pamphlet form, if desired, will be furnished to 
authors, provided the request for them be written on the manuscript. 

All communications should be addressed to — ’ 

Dr. Geobge Morbis Piersoe, 1913 Spruce St., Philadelphia, Pa., U. S. A. 
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ROENTGEN DIAGNOSIS OF GASTRIC CANCER: REPORT OF 

TWELVE CASES. 

By R. D. Carman, M.D., 

MAYO CLINIC, BOCHESTER, MINNESOTA. 


In the detection of cancer of the stomach, the Roentgen rays 
take precedence over all other methods, despite the fact that “we 
are only in the daguerreotype stage of Roentgen-ray photography.”^ 
In the Mayo Clinic, 95 per cent, of gastric carcinomas are dis- 
covered by this means, a percentage which is not approached by 
any other process of examination. 

Since nearly one-third of all cancers occur in the stomach, and 
since early recognition and operation alone afford a chance of cure, 
any measure which will increase the number of correct and early 
di^noses is of the highest importance. 

Prior to the development of gastric roentgenology, diagnostic 
reliance had to be placed upon the history, the physical examination 
and the gastric analysis. Significant in the history were: middle 
or advanced age of the patient; digestive disturbance, such as 
anorexia, vomiting, occasionally pain, hematemesis, etc.; cachexia 
and loss of weight. By the physical examination the presence of 
a tumor was sought for. The gastric analysis was scanned for 
achlorhj^dria, food remnants, blood, and Oppler-Boas’ bacilli. 

It is quite clear that the most important of these evidences can 
result only from a cancer which is well advanced or one which is 
obstructive. The records of our Clinic show that in a large series 
of cases confirmed by operation, 67 per cent, of the patients had 

' Mayo, W. J., The Cancer Problem, Journal-Lancet, 1915, xxxv. 

VOL. 150, NO. 5, — ^NOVEMBER, 1915. 
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palpable tumors and 53.3 per cent, had food remnants. In other 
words, 33 per cent, had no palpable tumors and 46.7 per cent, 
had no food remnants to indicate obstruction. It is precisely in 
those cases which show neither tumor nor food remnants that the 
Roentgen-rays have their greatest field of usefulness and superiority. 
It is no longer necessary to wait until the tumor is palpable or until 
evidences of marked obstruction exist. 

There is no intent to say that the clinical data should be discarded. 
On the contrary, the roentgenologist should in every instance be 
acquainted with the clinical facts. If suggestive of cancer, they will 
stimulate him to a more exhaustive searcli. If negative, they vill 
exercise a wholesome restraint upon his interpretation of the reflex 
phenomena so often produced by conditions outside the stomach. 
More important still, the final diagnosis should be compatible 
with all the findings, if possible, and occasionally only their cor- 
relation will make the diagnosis. A combination of all methods 
forms a net through which few cancers will escape. 

It must be conceded that the carcinomatous character of tissue 
can be positively determined only by the microscope, and the 
Roentgen rays can merely show the presence of a ga.stric tumor, 
which may or may not be malignant. However, benign gastric 
neoplasms are uncommon; according to Graham,* 95 per cent, of 
tumors of the stomach are cancer. Further, in the occasional in- 
stance of a non-malignant new growdh, if the salient features of the 
clinical history are considered, the diagnostician will be at least 
suspicious of the fact. 

The roentgenologic manifestations of gastric cancer include 
departures from the normal contour, pyloric action, peristalsis, 
motility, flexibility, mobility, position, and size of the stomach . 
Enumerated in the order of their relative importance, these signs 
are: 

1. Filling defects. 

2. Alterations of pyloric function: (o) gaping of the pylorus, 
(5) obstruction of the pylorus. 

3. Perversion of peristalsis: (a) absence of peristalsis frorn in- 

volved areas, (b) weak peristalsis, (c) antiperistalsis, (d) exaggerated 
peristalsis, (c) irregular peristalsis. ^ . 

4. Altered motility: (a) rapid and earlj'^ emptying (non-obstruc- 
tive cases), (b) delayed empjding (obstructive cases). 

5. Lessened flexibility. 

6. Lessened mobility. 

7. Diminished size (capacity). 

8. Displacement. 

Filling Defects. The filling defect is the basic radiologic sign 
of cancer and practically indispensable to a positive diagnosis. It 

’ Differential Diagnosis of Diseases Causing Gastric Disturbance, Northwestern 
Lancet, 1910. 
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is occasioned by the projection of the 'tumor into the barium-filled 
lumen of the stomach, thus producing irregularity of contour. At 
the stage at which most patients first come for examination, the 
tumor usually has attained considerable size, and the filling defect 
is suflSciently extensive to be readily seen. 

In aspect, filling defects vary somewhat according to the char- 
acter and seat of the neoplasm. The fungoid cancer often shows 
multiple gross irregularities, gradually shading off into the barium 
shadow, giving a more or less stereoscopic effect to the elevations 
and depressions. 

The infiltrating scirrhous cancer -may greatly, though somewhat 
irregularly, narrow the lumen of the affected portion, which is most 
commonly the pyloric end. 

A small cancer at the pylorus may produce a broadening of the 
duodenopyloric hiatus or a conical vestibule. A more extensive 
cancer may seemingly cut off the entire prepyloric segment. 

Cancer of the pars media may result in an hour-glass deformity. 
High up in the cardia the tumor may infringe upon the contour 
of the gas-bubble and contrast with the translucency of the latter. 

A tumor on the anterior or posterior wall alters the contour in the 
sagittal view; in the anteroposterior view it may show centrally 
as a less dense area within the barium shadow. 

The actuality and permanence of filling defects cannot be deter- 
mined with finality by a few roentgenograms alone. Essential 
here is the screen examination, during which the gastric shadow can 
be studied at various angles by turning the patient and the effect 
of active and passive movements observed. 

A true filling defect is permanent, showing no change in location 
or appearance after palpating manipulation, after administration 
of antispasmodics, or upon reexamination. 

Absence of peristalsis from the suspected area is highly con- 
firmatory. 

The correspondence of a filling defect to a palpable mass is 
strongly indicative of its genuineness. 

Irregularity of outline and lack of symmetry are rather constant 
in true filling defects. 

Filling defects in the pars media are less likely to be overlooked 
than those in the pars cardiaca or the pars pylorica. A filling defect 
high up in the cardia may not contrast strongly with the translucent 
gas-bubble. It may be brought into better relief by pressing the 
barium upward, or^ by screening and plating in the recumbent 
position. Small, filling defects in the pars pylorica require careful 
study for detection, ovdng to the difficulty of obtaining a clear 
outline of this region, because of its proximity to the spine, and the 
tendency of the barium to settle away from the pylorus of a fish- 
hook stomach. A small defect, which may be well seen in the partly 
filled stomach, may be concealed in the distended stomach. Hence, 
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observation should be made during the process of ingestion as 
well as after repletion. The screen diaphragm should be actively 
employed and the aperture narrowed to increase the distinctness 
of small suspected areas, thus facilitating close scrutiny. Filling 
defects situated in the pars media often produce hour-glass deform- 
ity, More commonly such an hour-glass is of the X-type in contra- 
distinction to the usual B-type of gastric ulcer or spasm, but this 
distinction is not invariable. As a rule, the hour-glass of cancer 
lacks the sharply defined contour of the hour-glass due to ulcer or 
spasm, and shows an indefinite shading off. 

Filling Defects from Causes Other than Cancer. Filling 
defects, either apparent 'or real, may be produced by numerous 
conditions other than cancer. Apparent filling defects may result 
from the use of faulty media (stiff media, poorly mixed or without 
sufficient barium; secretion in the stomach; food remnants; hair 
ball (trichobezoar); gas or fecal matter in the colon; barium in the 
bowel adjacent to the stomach; lordosis and scoliosis; pressure of 
the stomach against the spine; pressure of a deformed costal arch; 
strong retraction of the upper abdominal wall; spasm; adhesion 
from perigastric inflammations; extrinsic tumors, including those 
of the liver, spleen, pancreas, kidney, large and small bowel, 
omentum, mesentery and belly wall; displacement and distortion 
of the stomach by ascites, ovarian cysts, pregnancy, etc. Actual 
filling defects not distinguishable of themselves from those of 
cancer, may be caused by various benign tumor-producing lesions 
of the stomach. 

Faulty media in which the barium is irregularly distributed may 
give varying degrees of opacity in the gastric shadow and thus 
imitate filling defects. The mixture may be too stiff, poorly mixed, 
or an insufficient quantity of barium may be used. With very thin 
mixtures the barium often settles to the lower pole, leaving irregular 
shadings along the lesser curvature. A little palpatory shifting 
of the gastric contents readily shows the character of these pseudo- 
defects, and erroneous interpretation is not likely to occur unless an 
attempt is made to base a diagnosis upon plates alone. 

An excessive amount of secretion in the stomach, while it usually 
rises above the opaque meal, may mingle with it irregularly or 
thin its consistence. Sometimes secretion is imprisoned in the 
pyloric end of a fish-hook stomach, showing as a clear area above . 
the opaque meal. The straight horizontal line of demarcation 
between the secretion and the barium is indicative of the artificial 
nature of the defect. By palpatory pressure the secretion can be 
displaced by the meal, or is passed into the duodenum. 

Food masses in the stomach, by excluding the barium from the 
area in which they lie, may simulate filling defects. Here palpatory 
shifting of the gastric contents will cause the seeming defect to 
change its situation or disappear. However, as a matter of routine. 
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patients should be examined only in the fasting condition. Employ- 
ment of the tube to withdraw food remnants in cases of pyloric 
stenosis, unless otherwise contra-indicated, may be resorted to if 
desirable. 

Occasionally a hair ball (trichobezoar) is found in the stomachs 
of neurotic persons who are addicted to biting the hair. The ac- 
cumulation may be a rounded ball of various size, or may form a 
complete cast of the gastric cavity. After giving the barium meal, 
the stomach shows an area of diminished density somewhat like 
the filling defect produced by cancer on the anterior or posterior 
wall, the peripheral contour showing fairly well. If the ball is small 
it can be displaced by manipulation or evfen forced up into the gas- 
bubble. 

Gas in the colon is a common source of annoyance. Even after 
preparation of the patient by purging there is usually more or less 
gas in the splenic flexure. Frequently the distention is sufficient 
to infringe upon the greater curvature and produce considerable 
irregularity. Such irregularities ought not to be very deceptive, 
as they change with manipulation, and the distention of the trans- 
parent loop of intestine is rather obvious. If the gas-bubble is 
intruded upon, the colonic haustra are usually evident. Occasion- 
ally the transverse colon may be displaced upward and lie directly 
across the stomach. Its course may be traced by its transparency 
and haustration. Fecal matter in the bowel might possibly cause 
indentations in the adjacent gastric contour, although we have never 
seen this condition. 

Masses of barium from the six-hour meal, in the bowel adjacent 
to the stomach, sometimes produce apparent irregularities of the 
gastric contour on the plate. By the screen examination with 
changing positions and palpation their character is easily seen. 

Deformities of the dorsal and lumbar spine, including lordosis 
and scoliosis, may deform the contiguous gastric contour. Such 
conditions are rather manifest and rare. 

Pressure of the stomach against the spine, either normal or with 
well-marked physiological lordosis, often disfigures the trans- 
spinal portion of the stomach. This disfigurement is often seen 
on the plates made with the patient’s abdomen pressed tightly 
against the cassette. Not rarely it is also observed during fluoro- 
scopy, especially when the patient maintains a high degree of 
abdominal rigidity and tension. 

Strong retraction of the belly Avail sometimes occasions a AAflde, 
regularly curved depression in the greater curvature of the stomach 
just below the left costal arch. Its smooth, sharp outline and its 
situation should differentiate it from an actual filling defect. 

Spasm of the gastric musculature may produce very deceptive 
imitations of tlie filling defects caused by cancer. Migrating or 
intermittent spastic contractions, which are frequently seen, are 
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evidently spasmodic because of their changing situation or inter- 
ruption; but spasm is not always migratory or intermittent. 
Often a non-moving, spastic incisura will indent the .stomach 
so as to form an hour-glass, exactly simulating an organic hour- 
glass stomach. In other cases the entire pyloric portion of the 
stomach may be constricted to a stiff, narrow tube, rolling under the 
palpating fingers as a cylindrical mass. Again, the entire stomach 
may be spastically contracted, small, and of finely irregular contour, 
without definite peristalsis. In all the above conditions the outline 
of the stomach, though not regular, is sharply defined, and this 
circumstance should put the observer on guard. However, there is 
still another variety of spasm which is dangerously misleading; in 
this form the barium shadow in the .spastic area, which may be 
large or small, fades off toward the gastric periphery, exactly as 
though intruded upon by a tumor mass. The spasm may some- 
times be effaced by massage during the screen examination, but 
reappears, as a rule. If accessible to palpation the absence of a, 
tumor from the suspected region should suggest cautious interpre- 
tation. The pyloric portion of the stomach is a common seat of 
this spastic deformity. 

The points of difference between the true filling defects and those 
produced by spasm can be summed up as follows: 

The true defect is permanent, often corresponds to a palpable 
mass if accessible, and is not often sharply delineated. 

The spastic filling defect is often migratory or transient, is 
frequently sharp in outline, and the contracted muscle is rarely 
palpable. Spasm may disappear upon distracting the attention 
of the nervous patient or by causing him to relax his abdomen, or 
by vigorous palpatory manipulation; or it may disappear or change 
its situation at a second examination. In a great many cases 
reexamination after the administration of an antispasmodic is 
necessary. Belladonna, atropin, and papaverin are the drugs most 
generally employed. Commonly we give the tincture of bella- 
donna in 15 TTL doses, t. i. d., for two or three days or until the 
patient shows its effects. This procedure should never be omitted 
in any case in which the possible existence of spasm cannot ab- 
solutely be eliminated. In rare instances spasm may persist in 
spite of this measure, but such cases are quite uncommon. 

Adhesions from perigastric inflammations may produce dis- 
tortions and irregularities resembling the filling defects of cancer. 
The inflammatory process originates most commonly from per- 
forating gastric ulcer or from pericholecystitis. A perforating 
gastric ulcer in the pars media producing perigastric adhesion is 
apt to reveal its identity by a pocket, a niche, or an incisura. Per- 
forating ulcer in the pars pylorica may be less characteristic, but 
these cases have been quite rare in our experience. 

Pericholecystitis, with extensive adhesions about the pars pylorica. 
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accompanied, as it often is, by a gaping pylorus and sometimes 
producing a palpable mass, may be difficult to differentiate from 
cancer. Here only careful judgment of all the facts will prevent 
diagnostic error. 

Tumors extrinsic to the stomach may deform its contour. Such 
tumors may originate in the liver, spleen, pancreas, kidney, large 
or small bowel, omentum, mesentery, or belly wall. As a rule, 
the filling defect occasioned by their thrust into the gastric lumen 
is quite smoothly regular, the inequalities of the tumor being 
covered by the wall of the stomach. Unless adherent to the stomach, 
which is not usual, changes of position of the stomach with respira- 
tion or by palpation will alter the location of the filling defect. . 
In tliese cases, also, the peristalsis is usually normal, and this 
fact speaks against a tumor of the stomach itself. 

The stomach may be eccentrically distorted and displaced by 
ascites, ovarian cysts, and other large abdominal tumors, pregnancy, 
or even by a tensely retracted abdominal wall. Such conditions 
should be rather patent. 

Intrinsic tumor masses produced by syphilis and benign neo- 
plasms, as well as varicosities of the gastrie veins, may cause filling 
defects practically identical with cancer. These conditions are so 
unusual that the roentgenologist should not be unduly alert for 
them. 

Alteration of Pyloric Function. In cancer the pyloric function 
may be perverted in either one of two quite opposite ways: namely, 
either by gaping or obstruction. The barium water often flows 
through a normal pylorus, with little or no interruption; but as 
soon as the thicker pap is given the flow usually becomes scanty or 
intermittent. The gaping pylorus of cancer is characterized by a 
free and continuous exit of both mixtures into the intestine. Very 
commonly the stream is voluminous and the upper small bowel is 
speedily filled with the opaque mixture. The stomaeh may be 
almost or even completely emptied during the brief period of 
examination. 

Gaping of the pylorus results from an interference with its 
sphincteric contraction, either by infiltration and stiffening of the 
muscular ring or by an absence of the pylorus-closing reflex. Thus 
it is seen quite typically in scirrhous cancer involving the pars 
pylorica, but it is also found in association with cancers of the 
cardia or media, either scirrhous or. medullary. A free and con- 
tinuous flow somewhat similar to that seen with the gaping pylorus 
of cancer may be found in other conditions, such as duodenal ulcer, 
gall-bladder disease (with or without adhesions), achylia, certain 
diarrheas, and sometimes even in chronic appendicitis. It should 
be said, however, that in these conditions the flow is less voluminous 
as a rule, than that noted typically in cancer. 

Pyloric obstruction, as evidenced by a six-hour residue in the 
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stomach occurs in about 60 per cent, of gastric cancers — oftener 
than with any other lesion. The amount of residue varies with the 
degree of obstruction. In the majority of instances cancers pro- 
ducing pyloric obstruction are of the medullary type. It is note- 
worthy that the lumen of the pyloric canal may be considerably 
diminished by the intrusion of a cancer without resulting in a six- 
hour residue, for the reason that the lessened caliber is compensated 
by the lack of sphincteric control. Since numerous causes other 
than cancer may operate to produce a six-hour gastric retention, 
the presence of a residue should not be given undue weight in making 
the final diagnosis, but its occurrence should stimulate a careful 
search for filling defects and other evidences of cancer. 

Perisiahis. The perversions of peristalsis resulting from gastric 
cancer are varied. Absence of peristalsis from a cancerous area 
of the gastric wall due to local loss of muscular contractility is a 
highly valuable sign. In some such instances a wave may progress 
to the affected site, skip it, and take up its course again beyond, 
and this observation is one test for the genuineness of cancerous 
filling defects. Weak peristalsis, the waves being both shallow and 
infrequent, is fairly common in cancer. Frequently the stomach 
seems to be perfectly inert. Antiperistalsis is occasionally observed 
in cancer with pyloric obstruction. The antiperistaltic waves 
are best seen on the greater curvature in the pars pylorica and media. 
The waves are usually wide and shallow, though sometimes deep. 
Beginning at the pylorus, they sweep slowly backward and disap- 
pear in the upper media. They may coexist with peristaltic waves 
traveling in the normal direction. Exaggerated peristalsis, as a 
sequence of cancer with pyloric obstruction, is more rare than 
might reasonably be supposed. When seen, the exaggeration is 
usually more marked on the greater curvature. Peristalsis in 
cancer may show other eccentricities. It may be irregular as to the 
depth and succession of the waves; a fairly deep wave may be 
closely followed by a shallow one, while the next may be normal 
as to depth and rhythm. None of the foregoing perversions of peri- 
stalsis is peculiar to cancer, and they are merely indicative of a 
pathological process. 

Altered Motility. Emptying of the cancerous stomach may be 
either retarded or accelerated, according to the presence or absence 
of pyloric obstruction. In the non-obstructive cases hypermotility 
is the rule, and is a natnral sequence of the achylia and gaping 
pylorus. The acceleration of gastric clearness may be extreme and 
the .stomach evacuate itself with extraordinary rapidity. The 
acceleration is often exhibited not only in a rapid and early clear- 
ance of the stomach, but also in an advanced position of the six- 
hour meal, the head of the barium column appearing in the trans- 
verse colon, the splenic flexure, the descending colon, or even the 
ampnlla. In the obstructive cases, delayed clearance is shovm by 
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the six-hour residue. That portion of the meal which has passed 
through into the intestine may or may not show retarded progress. 
It is to be remembered that gastric motility may be affected by 
many things other than cancer. Hypermotility of moderate degree 
is a common sequence of non-obstructive duodenal ulcer, achylia, 
and diarrheic conditions. Hypomotility, with or without a six- 
hour retention, may result from any sort of organic obstruction 
at the pylorus or near beyond, or from reflex pylorospasm. 

Lessened Mohiliiy. By involving adjacent structures a cancer 
not infrequently produces more or less fixation of the stomach. 
The attachment may be to the abdominal wall, or to the liver, 
pancreas, or other viscera. The presence of fixation may sometimes, 
but not always, be determined by palpatory maneuvers, depending 
upon the position of the stomach, the situation of the attachment, 
and the degree of laxity of the abdominal wall, and, also, by ob- 
servation during forced respiration. The small, high-lying, con- 
tracted stomach, inaccessible to manipulation, though it appears 
to be fixed, is not necessarily so. On the other hand, a stomach 
which has a free and flexible lower pole may seem to be freely mobile, 
when there are definite adhesions on the lesser curvature. Inasmuch 
as fixation is simply an indication of extragastric involvement, it is 
merely a contributory sign of cancer. It may be taken into account 
in estimating the possibility of resection. 

Lessened Flexibility. Diminished flexibility of the cancerous 
gastric wall is a practicable and valuable sign, especially of scirrhous 
cancer. Upon narrow palpation with a single finger or with the 
ulnar edge of the hand the accessible normal gastric wall will show 
corresponding indentation, whereas if stiffened by infiltration it 
will either be disproportionately indented or be moved aside en masse. 
The loss of pliability may also be somewhat evident by the lack of 
contour change during deep respiration or during variations of 
abdominal tension. Further, it may show as a lack of expansi- 
bility in the affected portion during the process of filling the stomach, 
the lumen of the involved area being almost constant in size at all 
degrees of repletion, while the unaffected portion expands to ac- 
commodate the increased volume. 

Diminished Size and Capacity. A common feature of the cancer- 
ous stomach is marked diminution of the capacity and apparent 
size. The reduction may be the result either of the projection of 
large fungoid masses into its lumen or the shrinldng effect of scir- 
rhous infiltration. In extreme instances, the effort to accommodate 
the ingesta causes a backing up of the meal in the esophagus 
which latter may show dilatation. Besides cancer, other causes 
which may lessen the capacity of the stomach are perforating 
deer, with extensive perigastritis, spasm, and benign lesions 
i he upper loculus of an hour-glass stomach may be mistaken for a 
contracted stomach if the presence of the lower loculus be over- 
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looked. It must also be remembered, on the other hand, that an 
obstructive cancer at the pyloric end may result in considerable 
dilatation of the stomach. A similar dilatation may be consequent 
upon other obstructive causes. It follows then that neither large 
nor small size of the stomach is especially significant of cancer, 
but marked variation in size of the stomach is at least suggestive 
of the presence of a lesion. 

Displacement. The predilection of cancer for the pyloric end 
of the stomach, often with more or less complete obliteration of the 
distal portion of its lumen, results frequently in an apparent dis- 
placement of the stomach to the left, since its proximal portion 
only is visualized. Aside from this, however, there may be actual 
displacement upward and to the left in cases of scirrhous cancer, 
and the diminished organ may lie entirely up under the shelter of 
the left costal arch. Somewhat similar displacements may occur 
as a result of perforating ulcer, ascites, tumors outside the stomach, 
and retraction of the abdominal wall. 

Pathology. With the microscopic pathology of gastric cancer 
the roentgenologist has little concern, but the roentgenologic appear- 
ances of cancer sometimes depend quite considerablj'^ upon its 
character as affecting its form, location, and extent. Hence, a few 
statements concerning certain anatomical varieties of cancers and 
their gross aspects may assist in clarifying the description of this 
lesion, as seen by the Roentgen rays. 

Cancers of the stomach invariably originate in the mucous layer. 
While they are all basically epithelial neoplasms, they present 
numerous structural differences. Disregarding those variations 
which are here unimportant, there are three forms which are of chief 
interest from a radiologic standpoint: 

1. A proliferative form, almost wholly epithelioid in composition, 
with circmnscribed tumor production. This is the fungous type 
with which may be included for present convenience the rhedullary 
(encephaloid), cauliflower and adenocarcinomas. It is characterized 
by a relatively small amount of interstitial tissue, and hence is 
soft. 

2. An infiltrative form. This is the scirrhous type. Speaking 
in a general way, it infiltrates the gastric wall with less irregularity 
and less projection into the cavity of the stomach than is seen in 
the fungous type. It is characterized by a relatively large amount 
of interstitial tissue, is hard, and is more frequently associated with 
ulceration than the other types. The infiltration may be either 
(o) localized or (6) general. 

(a) "VNTien localized, the pyloric end of the stomach or the lesser 
curvature is the part most commonly affected, the greater curvature 
being rarely involved at the beginning. 

(&) The general diffuse infiltration involves a large part or the 
whole of the stomach, which is thick-walled and contracted. This 
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is regarded by many as identical with the so-called “leather-bottle” ' 
stomach, or “diffuse fibrosis,” and is rather rarely seen. 

3. A degenerative form, the so-called “colloid,” or, more cor- 
rectly, mucoid cancer. In this form the cells lose their structure 
and become merged into a homogeneous mucoid mass. Mucoid 
degeneration may oceur in either the fungous or scirrhous type. 

It will be understood that the three forms mentioned do not 
always or necessarily exist independently of each other, that the 
elassification and descriptions are praetical rather than accurate, 
and that differentiation of these forms is not always easy. Some- 
times these pathological differences in gastric cancers are sufficiently 
manifest in the roentgenologic- picture to warrant an opinion as 
to their probable nature; however, such an opinion should be 
advanced with caution, and then only in those rather few cases 
whieh are typical, for, in the majority of cases, the roentgenologist ■ 
would better be content with a diagnosis of eancer without attempt- 
ing to specify the particular variety. 

Roentgen Characteristics of Fungous Cancer. In a broad way 
the typical fungous (medullary, encephaloid) cancer shows the 
following: 

1. A non-shrinking effeet upon the stomach as a whole. While 
the capacity of the stomach may be somewhat lessened by the 
encroachment of the mass upon its lumen, the gastric dimensions 
are not otherwise diminished. Often the hook form is preserved 
and this retention of the hook form has been suggested by Haudek 
as an indication of resectability. 

2. Occasional involvement of the greater curvature, especially 
of the body of the stomach. 

3. Sharp delimitation of the involved from the non-involved 
portion of the gastric wall. 

4. Often large, multiple, irregular filling defects projecting 
into the gastric lumen and shading gradually into the central barium 
shadow, somewhat resembling impressions upon paraffin. 

5. If at the pyloric end this type is likely to produce obstruction. 
Roentgen Characteristics of ScirrJmis Cancer. Typical advanced 

scirrhous cancer may be recognized by: 

1. Its marked shrmking effect upon the stomach. The capacity 
of the stomach is not merely lessened by a filling defect, but is 
greatly ffiminished by the loss of expansibility due to widespread 
infiltration as well as actual contraction. 

2. Frequent involvement of the pyloric end and lesser curvature. 
Quite commonly a scirrhous completely encircles the pyloric end 
and the deformity thus produced gives the stomach some resem- 
blance to a curved funnel or an Indian pipe. The barium projects 
into the canalized pyloric mass as a smooth or slightly irreeular 
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3. Gradual merging of involved into non-involved portion of the 
gastric ■wall. The limits of the lesion are difficult or impossible to 
determine radiologically. The lesion is usually more extensive than 
the picture indicates. 

4. The filling defects of scirrhous cancer are commonly less 
grossly irregular than those of the fungous type. 

5. This type of cancer, even though involving the pars pylorica, 
is likely to show a gaping pylorus. 

Mucoid Cancer. A markedlj'' diminished, fairly regular central 
lumen surrounded by a thick-walled tumor mass is sometimes 
seen in extensive mucoid degeneration, but mucoid change can 
rarely even be surmised by the radiologic appearances. It gives 
practically the same screen and plate picture as the infiltrative 
form (scirrhous). 

Carcinomatous Ulcer, ^^^lile by far the greater number of 
gastric cancers manifest themselves frankly as tumors at the time 
the patients present themselves for examination, ulcers are found 
occasionally which show microscopic evidence of malignancy. In 
their gross characteristics and roentgenologic appearances these 
ulcers are not different from benign ulcers. In most instances 
the crater of the ulcer is visualized as a niche projecting from the 
gastric lumen. This may or may not be associated with hour-glass 
stomach, an incisura, or six-hour retention. The only suspieious 
feature sometimes shown by the Roentgen rays is the extraordinarj'’ 
large size of the ulcer crater. In a few of our own cases in which 
the niche was 3 or 4 cm. broad the ulcer was found on microscopic 
examination to be malignant. 

Operability. In deciding the question of operation in a given 
case of cancer the Roentgen rays furnish information of high, 
often decisive, importance. Primarily, operability depends con- 
siderably upon the skill of the operating surgeon; but aside from 
this certain radiologic findings speak for or against operation, 
whether radical or palliative. The location, extent, and character 
of the cancer are all matters of fundamental weight. Growths 
involving the cardia or upper media are not accessible to resection, 
while those at the pyloric end or lower media are often resectable. 
Obviously, resectability depends also upon the extent of involve- 
ment, and this can be more nearly determined by the Roentgen 
rays than by any other method. The actual extent of a medullary 
cancer corresponds closely to that indicated radiologically. The 
limits of a scirrhous cancer are much less sharply defined in the 
Roentgen picture and a liberal allowance must be made in estimat- 
ing the probable degree of involvement. 

Free mobility of a cancerous stomach is an item favoring resecta- 
bility, while marked fixation resulting from extension to adjacent 
structures makes successful intervention less probable. However, 
a cancer wliich does not extensively involve the stomach or appear 
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to have lessened its mobility materially may at operation be found 
to have invaded and be adherent to a near-lying organ, such as the 
pancreas, and resection of the growth is impossible. 

Retention of the hook form of the stomach, which has been 
advanced as an indication of resectability, is often found in cases 
that are manifestly inoperable. 

Regarding metastasis, a factor which has always to be considered, 
the Roentgen examination can rarely give any knowledge. Exten- 
sive metastasis in the lungs may be observed casually during the 
screen examination, or an abnormally large shadow of the liver may 
be a suspicious circumstance and these should always be looked 
for; but widespread glandular metastasis may exist without 
detection. 

Years ago, Czerny® pronounced cases of cancer with definite 
palpable tumors of the stomach to be inoperable. This is rather 
extravagant, since many such cancers are resectable, and when there 
is no glandular involvement or invasion of adjacent tissue the chance 
for cure is good. Further, not every palpable tumor is a cancer; 
the mass may be a perforating ulcer with adhesions, pancreatic 
cyst, floating spleen or various lesions originating in the gall-bladder. 

On the clinical side, the evidences of inoperability have been 
summed up by Mayo^ as follows: 

“1. The cachectic patient with marked evidence of progressive 
gastric trouble which has lasted over a period of a number of months, 
with a fixed tumor lying to the left. Such a case would be clearly 
hopeless. 

“ 2 . It frequently happens that with cancer of any of the ab- 
dominal viscera there will be an escape of cancer cells into the 
peritoneal cavity. These will drop, by gravity, to the bottom of 
the pelvis and become attached often to the sigmoid. The “feel” 
of these various small metastases upon rectal examination is very 
characteristic. In women, not infrequently transplantation to the 
ovary occurs, setting up a secondary malignant cyst. The majority 
of cases of malignant adenocarcinomas of both ovaries have such 
origin, and women are sometimes unnecessarily submitted to opera- 
tion for their removal. 

“3. The supraclavicular fossa, especially the left side, should be 
examined for carcinomatous glands. 

“4. Cancer cells free in the abdominal cavity can be carried by 
the lymphatics to the umbilicus, forming a distinct mass like a 
button. In doubtful cases I remove, under local anesthesia, a 
little portion of this “button umbilicus” for microscopic examina- 
tion. 


= Quoted by M- B. Tinker, What Stomach Symptoms Justify Surgical Intervention? 
Jour. Amer. Med. Assn., 1915, Ixiv, 1789. fa ^ntervenuonr 

llSe!'"^ Stomach: its Surgical Cure, Surg., Gynec. and Obst., 1912, xiv. 
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“5. Metastatic deposits, giving rise to nodular tumors in the 
liver or peritoneal cavity. 

“6. Ascitic accumulations in the abdominal cavity, taken in 
connection with the history of the patient, have some value. It is 
necessary to eliminate other causes of ascites — for example, the 
heart, liver, kidneys, tuberculous peritonitis, etc.” 

Roentgenologic determination of the absence or presence of 
obstruction, its site and degree, aids materially in judging the ad- 
visability of palliative surgery and in selecting the operation, 
whether gastro-enterostomy, gastrostomy, or jejunostomy. In 
expressing any opinion as to operability, unless the cardi'a or upper 
media is definitely implicated, or unless the groMh is extraordinarilj'- 
extensive, the roentgenologist should be chary of saying that a 
case is inoperable, as he may thus deprive the patient of relief or 
cure at the hands of the surgeon. In the majority of instances 
exploration alone is the final word and the patient should be given 
the benefit of the doubt. Besides, there is always at least a remote 
chance that the most confident diagnosis may be wrong. 

Early Cancer. The term “latent cancer” is sometimes applied 
to cancers which give rise to few or no symptoms or signs and which 
cannot be diagnosed clinically. Since “latent” also carries the sense 
of quiescence or dormancy, a condition which has not been proved 
as regards gastric cancer, the adjective “early” is perhaps pre- 
ferable. 

A very practical question is, “How early can the existence of a 
gastric cancer be determined by Roentgen rays?” Since even in 
advanced cases Roentgen rays show only the presence of an organic 
lesion, the nature of which can only be predicated upon all the 
circumstances of the case, the actual question is, “How early 
does gastric cancer reveal roentgenologic signs which may reason- 
ably be attributed to cancer and consequently which justify surgical 
intervention?” Admitting that the only cure for cancer is early 
operation, early diagnosis is a matter of prime importance. Ad- 
mitting also that there are no definite clinical findings in early 
cancer, the statement is warranted that next to the exploring finger 
of a trained surgeon, Roentgen rays will reveal more cancers in 
the early stages than will any other diagnostic means. Hence every 
patient of cancer age with indefinite gastric symptoms should be 
subjected to a Roentgen examination. But how early can cancer 
of the stomach be detected? That depends upon: 

1. The character of the cancer, whether a frank tumor, an 
insidious infiltration or a cancerous ulcer. 

2. Its situation. 

3. The examiner’s familiarity with the work. 

4. The amount of roentgenologic evidence, together with the 
extent of clinical corroboration. 

Cancer which begins candidly as a tumor projecting into the 
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gastric lumen is susceptible of quite early recognition by reason of the 
filling defect which it produces. The test of this sign is its per- 
manence, not its size, and we have been fortunate enough to find 
one which was not larger than a cherry. The discovery of even 
smaller ones is no doubt possible. A stealthy infiltrative cancer 
of the fibrous or scirrhous type may invade the gastric wall without 
producing a recognizable filling defect. In this event peristalsis 
should be notably absent from the involved area, and a local loss 
of flexibility may be evident upon palpation. When these signs 
alone exist they should be interpreted with caution; but in con- 
junction with a gaping pylorus, achylia and clinical indices, they 
may warrant a surgical exploration. 

Carcinomatous ulcers for the most part show the same roentgeno- 
logic signs as simple ulcers. However, as stated, ulcers with 
excessively large craters are open to the suspicion of being cancerous. 

The situation of a small cancer makes a decided difference in the 
chance of its demonstration. On either curvature of the pars 
media or pars pylorica, filling defects, even though small, can 
usually be visualized either on the screen or plate, or both; but 
such defects on the anterior or posterior wall might evade obser- 
vation even in the oblique view. Trifling defects in the region of the 
gas-bubble are also apt to be overlooked. The percentage of cancers 
in the pars cardiaca is, however, small. 

The experience of the examiner and his ability to see and interpret 
slight departures from the normal have some importance in the 
diagnosis of early cancers. The novice would better limit his 
diagnoses to those cases in which he can demonstrate a permanent 
filling defect, and which are at least suspicious clinically. Anyway, 
these features will be found in the vast majority of patients with 
gastric cancer who seek medical aid. 

Patients with early cancer near the pyloric ring producing obstruc- 
tion are more likely to come into the hands of the roentgenologist 
. than patients with early cancer beginning elsewhere in the stomach. 
A six-hour retention, evidencing obstruction, may be the only 
abnormality of which the observer feels sure. In other cases there 
may be a slight but permanent irregularity of the prepyloric contour, 
with or without obstruction, in which one can only say with cer- 
tainty that a lesion of some sort is present. While it is highly 
important that gastric cancers be discovered at the earliest possible 
moment, it is also highly important that the diagnosis shall be well 
founded, and where the Roentgen findings plus the clinical features 
of the case do not quite justify operative intervention, the patient 
should be reexamined at short intervals until a decision is reached. 
The administration of belladonna to eliminate the possibility of 
spasm in doubtful cases is particularly advisable. 

Interpreting the Signs of Cancer. The Roentgen indications 
of gastric cancer vary markedly in degree and in their combinations 
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witli each other, as will be seen in the case reports herewith appended. 
The cases with which the roentgenologist has to deal thus range 
all the way from those which are plainly cancer to those which are 
highly doubtful. Often he can only be positive that a pathological 
condition exists. In every case he should be acquainted with the 
salient clinical facts, which should at least grossly correspond 
to his own findings. If they do not agree, he ought to cohfirm his 
observations by repeated examinations. 

Case I (97408). — ^hlan, aged forty-three years. He had attacks 
of indigestion five years prior to examination, Avith slight pyrosis 
and vomiting, which ceased after medical treatment. For five 
weeks he has been having spells of sharp epigastric pain, relieved by 



Fig. 1 


rest and aggravated by exercise. No loss of weight. Hemoglobin 
89. Total acids, 86; freeHCl, 62; combined, 14; no food remnants. 
Roentgen findings: Small prepyloric filling defect. Retention of 
half the six-hour meal. Active peristalsis (Fig. 1). Diagnosis: 
Lesion at the pylorus. Operation : Resection four inches of stomach 
(Billroth, No. 1); early cancer on pyloric ulcer. Pathologist’s 
report: Ulcer, early cancer. 

It will be noted in the patient’s history that the symptoms 
complained of were indefinite and not especially indicative of 
cancer. Such an early lesion could hardly have been discovered 
except by Roentgen rays or by exploration. This is a typical early 
case, in which good results can be expected from operation. 
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Case II (90713). — ^Man, aged sixty-seven years. Four months 
ago the symptoms began with belching and regurgitation of sour, 
foul-smelling water a half to one hour after meals. There was 
sticking, heavy, left epigastric pain soon after eating. Loss of 
weight 15 to 20 pounds. Total acids, 56; free HCl, 42; combined, 
14; food remnants; blood. Epigastric resistance and tenderness, 
but no mass palpable. Roentgen finding: Small filling defect, 
pyloric end. No palpable mass corresponding to defect. Retention . 
of three-fourths of the six-hour meal. Stomach large, showing 



Fig. 2 


irregular vigorous peristalsis (Figs. 2 and 2^4). Fig. 2.4 shows the 
retention after six hours. Diagnosis: Carcinoma, pyloric end. Opera- 
tion: Cancer in the pyloric end of stomach, ulcer type, with marked 
obstruction. Adherent to pancreas. Extensive glandular involve- 
ment. Resection of one-half of the stomach (Mikulicz-Hartmann- 
Billroth, No. 2). Pathologist’s report: Cancer. Photographs of 
gross specimen shown in Fig. 2B. 

"VMiile this is a fairly early case roentgenologically, as shown by 
the limited involvement of the stomach, the surgical findings prove 
that even small cancers of the stomach are not always favorable 
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Case III (122965). — ^Man, aged thirty-six years. This patient 
had had indigestion off and on for ten years. Onset of present 
trouble two months ago. Distress, gas and nausea three or four 
hours p. c., with regurgitation of acid and mucus. Loss of weight 
8 pounds. Movable ridge at right epigastrium. Total acids, 40; 
free HCl, 0; combined, 40; food remnants, 2; blood,^ yeasts, 
sarcines. Roentgen findings: Large stomach, containing threer 
fourths of the six-hour meal. Filling defect in the pars pylorica 
corresponding to a palpable mass (Fig. 3). Diagnosis: Cancer, 
operable so far as the extent of the involvement of the stomach is 
concerned. Operation: Resection of two-thirds of the stomach 
(Mikulicz-Hartmann-Polya). Cancer, pyloric end. Pathologist’s 
report: Cancer with glandular involvement. 



Fig. 3 


This patient had slight gastric disturbance for ten years, as stated 
above, and had been seen repeatedly by competent gastro-enterolo- 
gists, one of whom sent him to Europe for a vacation trip. Another 
sent him to Florida last winter. He had had Roentgen examination 
by one or two inexperienced men, who were also practising internal 
medicine. The case was not recognized as cancer until a tumor 
developed. A careful roentgen examination should have shown 
the condition earlier and at a time more favorable for operation. 

Case IV (123461). — ^V'^oman, aged fifty-one years. For five 
years before coming for examination this patient had had inter- 
mittent attacks of epigastric pain two hours p. c., lasting weeks or 
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months, with intermissions of two to six months. For five months 
she has been vomiting whenever she afe a little more than usual, 
and during the past two months she has had epigastric pain im- 
mediately p. c. and at other times. Loss of weight 28 pounds in 
five months. Small, movable, tender mass in epigastrium. Hemo- 
globin, 85. Total acids, 20, all combined. Roentgen findings: 
Extensive filling defect involving both curvatures, extending well 
up into cardia, corresponding to palpable mass. No six-hour 
retention. Gaping pylorus (Fig. 4). Diagnosis: Inoperable 
cancer. No operation. 

If this patient had been examined by Roentgen rays only a few 
months earlier there is little doubt that a diagnosis could have been 
made when surgery could offer some hope of cure. 



Case V (86914). — ^hlan, aged sixty-one years. From the age of 
eighteen to forty-two he had attacks lasting three to five weeks 
once a year of epigastric pain an hour or two p. c., with- sour re- 
gurgitation, etc. One month ago he had an attack of pain with 
vomiting followed by fermentation and distress. Five days later 
at his home exploratory operation showed tumor of the stomach 
which was not removed. Loss of weight, 26 pounds. Total acids 
54; free HCl, 4; combined, 50. Large, movable ridge in. epigas- 
trium. Roentgen findings: Stomach small, with marked filling 
defect in the pars media and pars pylorica, corresponding to a 
palpable mass. Retention of half the six-hour meal. Stomach 
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somewhat fixed (Fig. 5). Diagnosis: Cancer. Exploration: 
Cancer of the pyloric end of the stomach; inoperable. Pathologist’s 
report: Tissue removed, cancer. 

This case shows how impossible it is to accomplish anything by 
surgery when such an advanced stage of the disease has been reached. 
The Roentgen rays were not at all necessary for a diagnosis in this 
case, but it showed the extent of involvement and its inoperability. 
Only by competent routine Roentgen examination of every person 
beyond cancer age with gastric symptoms, no matter how trivial, 
can the number of cases like the above be diminished. 



Fig. 5 


Case VI (117798). — ^V'^oman, aged sixty-six years. In the past 
five years this patient has had many attacks of grinding pain in the 
right abdomen, coming suddenly and lasting from a few to twelve 
hours. For four months she has had daily distress and sour vomiting 
soon after meals. Loss of weight, 30 pounds. Hemoglobin, 85. 
Total acids, 24; free HCl, 16; combined, 8. Roentgen findings: 
Prepyloric narrowing. Retention of half the six-hour meal. ' Active 
peristalsis. Some irregularity and thinning of barium shadow 
along the greater curvature in the pars media, due to gas in the 
colon^ (Fig. 6). The case was regarded as suspicious for a pre- 
pyloric lesion. A reray after belladonna was requested, and this 
examination showed a stomach normal in contour and without 
retention.^ Operation: Cholecystectomy; appendectomy. Chole- 
cystitis with multiple papillomas; chronic appendix. Pathologist’s 
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report: Chronic cholecystitis with multiple papillomas. Chronic 
appendicitis. 

This case illustrates the necessity of caution on the part of the 
radiographer. The prepyloric deformity and six-hour retention 
were due to gastrospasm as a reflex from the disease of the gall- 
bladder. This sort of gastrospasm is of quite common occurrence, 
and extreme care is necessary in differentiating it from an actual 
lesion of the stomach. The active peristalsis in this instance rather 
suggested spasm and negated cancer. 



Fig. 6 

Case VII (102013). — IVoman, aged sixty-nine years. Two years 
ago this patient began to have discomfort after meals. A year 
later she noticed a lump in the epigastrium which has increased 
steadily in size. During the past eight months occasionally she 
has been nauseated and vomited when hungry. Loss of weight, 45 
pounds. Hemoglobin, 85. Total acids, 6, all combined. Oblong 
mass in epigastrium. Roentgen findings: Small stomach without 
visible peristalsis. No retention. Lessened flexibility. Slight 
fixation. Lumen narrowed without marked irregularity of contour 
(Fig. 7). Diagnosis: Cancer. Exploration: Inoperable tumor 
involving the entire stomach (leather-bottle stomach). Some gland- 
ular thickening but no metastasis. 
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Case VIII (124629).— Man, aged forty-four years. Eight months 
ago he began to have epigastric pain, coming a half-hour to one 
hour after meals. The pain continued until about six weeks ago; 
since then he has felt well, but worries over loss in weight (15 
pounds). A. firm tumor could be palpated to the left of the umbili- 
cus, indefinite in outline, moving with respiration, and visibly 
modified in shape, evidently bj’^ peristalsis. Total acids, 66; free 
HCl, 60; combined, 6. Roentgen findings: Extensive filling defects 
in the pars media and pars pylorica'. No retention from the six- 
hour meal (Fig. 8). Operation: Resection of three-fourths of the 
stomach (Mikulicz-Hartmann-Polya). Cancer, two large masses 
projecting from the posterior wall. Pathologist’s report: Cancer; 
no glandular involvement found. 



Fig. 9 


Case IX (119622) .-^Woman, aged sixty years. For several 
years the patient has had, every five or six months, attacks of 
nausea and vomiting, without pain, lasting about a week. A 
similar attack began one month ago, at first without relation to 
food-taking, but during the past two weeks occurring a half to 
three hours after meals. No particular pain, but some epigastric 
soreness and burning. Loss of weight, 38 pounds in two years; 
mostly in the past two months. Hemoglobin, 76 per cent. Ridge 
in the left epigastrium palpable on deep inspiration. Roentgen 
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findings: Very large niche on lesser curvature. Retention of half 
the six-hour meal (Fig. 9). Diagnosis: Carycerons ulcer. (The 
opinion as to malignancy was based upon the unusually large size 
of the niche.) No operation. 

Case X (106071).— Woman, aged fifty-five years. For twenty 
years she has had attacks of severe epigastric, cramp-like pain, 
coming as often as every two weeks, lasting one or two hours, and 
without relation to food. For six months attacks have been more 
frequent; recently twice a day. Morphin for relief has been given. 
Vomiting of dark greenish fluid. Small, tender mass R. C. M. 
Loss of weight, 25 pounds. Hemoglobin, 85. Total acids, 40; 
free HCl, 28; combined, 12. Roentgen findings: Two examinations 



were made. The first showed marked irregularity of the pyloric 
end, without retention. The second examination, after giving 
belladonna showed practically the same condition (Fig. 10). Diag- 
nosis: “Prepyloric irregularity; possible lesion; may be reflex.” 
Operation: Cholecystectouay. Empyema of gall-bladder with 
stones. Pathologist’s report: Cholecystitis. Cholelithiasis. 

The cautious diagnosis in this instance was due to the fact that 
the^ patient had an excellent history of gall-bladder trouble. The 
patient at the second examination showed no physiological effects 
from the belladonna, and it was felt that spasm could still not be 
wholly excluded. Further, an organic lesion of the stomach pro- 
ducing such prepyloric irregularity would probably also have 
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resulted in a six-hour retention, antiperistalsis, palpable tumor, or 
other corroborative indication. 

Case XI (106124). — ^Man, aged seventy years. Intermittent 
diarrhea for six months with 3 to 6 bowel movements daily. Oc- 
casional day or two of relief. Much sour belching. On rigid 
diet five months, with 40 pounds loss of weight. Occasional pain 
in the lower abdomen or stomach. Hemoglobin, 75. Total acids, 
14, all combined. Stool report; No parasites. Proctoscopic 
negative. Roentgen findings: Filling defect in the pars pylorica. 
No six-hour retention (Fig. 11). Diagnosis: Cancer. Operation: 
Cholecystectomy. Large septic gall-bladder, with stones. Marked 
thickening of pyloric ring by spasm. Pathologist’ s report: Chronic 
catarrhal cholecystitis. Cholelithiasis. 



Because of the patient’s age and weakness the examination was 
effected with considerable difficulty. The findings, however, seemed 
quite definite and the possibility of spasm was not considered. 
The clinicians in charge of the case had considered it disease of the 
gall-bladder but upon the strength of the Roentgen-ray findings 
changed their diagnosis. The case is another illustration of the 
deceptiveness of gastrospasm. 

Case XII (120996). — ^hlan, aged fifty years. Two or three 
months ago he began to have intermittent attacks of dull epigastric 
pain one hour before meals, lasting three or four days, with re- 
missions of four or five days. Food relief. Some pyrosis, pallor. 
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Slight edema of feet and legs for three or four weeks. No distinct 
loss of weight. Mass, right hypochrondrium. Total acids, 10; 
free HCl, 0; combined, 10; blood and mucus. Hemoglobin, 40 
Roentgen findings: Plates made with the patient standing show 
small defect on the greater curvature in the pars media, while those 
made prone show two large central defects; with some irregularity 



Fig. 12 


and thinning of both curvatures. No retention from the six-hour 
meal (Fig. 12). Diagnosis: Cancer. Operative findings: Anterior 
gastro-enterostomy; stomach opened; base of tumors clamped. 
Four cancerous papillomas growing from the mucosa of the stomach, 
varying in size from that of a filbert to that of a lemon. Patholo- 
gist’s report: Multiple papillomas; areas of cancer. 


THE SIGNIFICANCE OF ACRO-ATAXIA AND PROXIMO- 

ATAXIA. 

By C. F. Hoover, M.D., 

PROFESSOR OF MEDICINE, -WESTERN RESERVE UNIVERSITY MEDICAL SCHOOL, 

CLEVELAND, OHIO. 

Acro-ataxia is a term used to designate an impairment in the 
muscular sense of the intrinsic muscles of the hands and feet in 
contradistinction from ataxia of the proximal muscles of the upper 
and lower extremities. 
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The diagnostic significance of distinguishing between acro-ataxia 
and proximo-ataxia was first suggested in primary anemia when the 
differentiation brings out very striking symptoms. Patients with 
primary anemia complain of paresthesia in fingers and toes and 
impairment of fine manipulative movements long before there is 
any impairment in the grosser movements of the extremities. The 
lower extremities reveal this differentiation far more commonly 
than do the upper extremities. In the early period of primary 
anemia a patient will be unable to tell whether the great toe is 
'being passively fiexed or extended or twisted; but when the limb 
is elevated in various positions he will accurately indicate the 
position of the toe. The former test employs the muscular sense of 
the intrinsic muscles of the feet. The latter test employs the 
muscular sense of the iliofemoral rnuscles. 

The anemic patient may lose all muscular sense in the intrinsic 
muscles of the feet and have no static Rtaxia, because the muscular 
sense of the iliofemoral muscles is unaffected. The anemic patient 
will have the muscular sense of the intrinsic muscles of the hand so 
impaired that buttoning a waist, washing dishes, sewing, and 
writing are laboriously and imperfectly accomplished: but when 
the finger-to-finger and finger-to-nose tests are tried, all indications 
of ataxia are wanting. In the latter instance we are testing the 
muscular sense of the thoracoscapular and scapulohumeral muscles 
to the exclusion of any function of the intrinsic muscles of the hands. 
Many patients with primary anemia with pronounced loss of 
muscular sense of intrinsic muscles of the feet and hands will 
voluntarily complain only of numbness and tingling, when direct 
questioning and testing will reveal a loss of the stereognostic sense 
which in a tabetic patient would render him incompetent for any 
occupation. 

What first attracted my attention to the significance between 
acro-ataxia and proximo-ataxia was the surprising loss of the 
stereognostic sense in the hands and loss of all sense of position in the 
toes in anemic patients when there was not the slightest evidence 
of any loss of muscular sense in the proximal muscles of the upper or 
lower extremity, and for this reason the gait was not ataxic, there 
was no static ataxia, and with the exception of fine manipulations 
which employed only the hand muscles, there was no impairment 
of function in the upper extremities. In the later stages of anemia, 
proximo-ataxia and acro-ataxia are both present. 

In spinal-cord disease we see just the reverse. Proximo-ataxia 
always precedes acro-ataxia. The tabetic patient will have a very 
pronounced loss of muscular sense in the iliofemoral muscles, with 
consequent symptoms, long before there is a loss of the sense of 
position in the toes. He will also lose the muscular sense in his 
thoracoscapular and scapulohumeral muscles before there is any 
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loss of muscular sense in the hands. Aero-ataxia is seen only in 
advanced spinal-cord disease. 

Primary anemia is a hemolytic disease in which the nervous 
system suffers, probably from the same toxic substance which acts 
as hemolysine. This suggests the possibility of employing the 
differentiation between acro-ataxia and proximo-ataxia as a 
diagnostic measure to distinguish peripheral nerve lesions from 
lesions in the spinal cord. 

For the past four years all cases of primary anemia with neuro- 
logical signs and all forms of neuritis, e. g., alcohol, lead, diabetes, 
and diphtheria, and all syphilitic disease of the spinal cord have 
been carefully studied with this idea in view. The results have 
shown that acro-ataxia without proximo-ataxia is seen only in the 
primary anemias and peripheral neuritis. Proximo-ataxia without 
acro-ataxia is seen only in cord disease. In advanced stages of 
peripheral nerve and cord diseases both proximo-ataxia and acro- 
ataxia may be present. 

This differentiation has served to recognise cases of alcoholic 
neuritis which have simulated spinal-cord disease. Acro-ataxia 
may also suggest primary anemia when the patient’s color will 
not suggest anemia. In our cases there were also three diabetic 
patients with neuritic pains who would have been treated as diabetic 
neuritis had they not had proximo-ataxia which betrayed the 
spinal cord as the real seat of the disease. They proved to be cases' 
of syphilis of the central nervous system with glycosuria as a 
symptom. 

One case of carcinoma of the prostate afforded an interesting 
example of the value of this sign. The patient had mild diabetes 
for twelve years. An enlarged prostate caused residual urine for 
two years. During the past year the patient has had much pain 
in the distribution of both sciatic nerves in the thighs and legs. 
Proximo-ataxia -without acro-ataxia indicated that the neurological 
signs were not of diabetic origin. The subarachnoid fluid proved 
to be normal, therefore the cord lesion was due to metastases from 
a carcinomatous prostate. The prostate was removed surgically 
and proved to be carcinoma on histological examination. The 
patient has made a good recovery from his operation, so the char- 
acter of the spinal-cord lesion still remains in doubt, although at 
the operation a chain of enlarged lymph glands were palpated along 
the iliac vessels, a fact which lends additional probability to the 
carcinomatous character of the spinal-cord disease. 

That toxic neuritis may cause proximo-ataxia without acro-ataxia 
is possible, but we have not had cases which have clearly shown 
such a combination of symptoms. But during the past four years, 
during which the relations between acro-ataxia and proximo-ataxia 
and cord and peripheral nerve disease have been observed, we have 
failed to find a single case of spinal-cord disease in which acro- 
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ataxia existed unaccompanied by proximo-ataxia. When proximo- 
ataxia is unaccompanied by acro-ataxia, we have strong evidence 
that we are not dealing with a disease of the peripheral nerves. 

During the past four years, at Lakeside Hospital we have had 
fifty-two cases of primary anemia, and in all of them in which neuro- 
logical signs were presents there was either acro-ataxia alone or 
accompanied by proximo-ataxia. I have failed to find a single case 
of primary anemia in which proximo-ataxia existed unaccompanied 
with acro-ataxia. My experience Avith all cases seen outside the 
hospital has been the same. 

Another strildng experience occurred in primarj' anemia: Eighteen 
of the fifty-two cases at Lakeside Hospital were from fifty to sixty- 
seven years of age, and in sixteen of this number there are records 
of neurological signs. All these patients, with few exceptions, 
were seen by myself. In my private practice I have failed to 
find a single instance of primary anemia of fifty years or older 
which did not show some neurological signs. In patients under fifty 
years of age the anemia may be severe and last as long as four years 
without showing any neurological signs. The first neurological 
signs to appear in all the primary anemias are the loss of the vibra- 
tory sense in the distal portions of the upper or lower extremities 
and acro-ataxia. 

Some of these patients never suffered from anemia. They Avere 
not pale, and their hemoglobin during the entire illness never went 
lower than 75 per-cent., and this lasted only a feAA^ months. During 
most of the time there AA^as from 80 per cent, to 95 per cent, hemo- 
globin (Talquist). The neurological signs, hoAA'ever, progressed 
just the same as in those patients AAdio Avere A’^ery anemic. They 
were called primary anemia because they had a venous hum over 
the bulbus venosus, a high color index, leukopenia, and acro- 
ataxia and loss of perception of vibrations oA’-er the distal portions 
of the upper or lower extremities. In patients fifty years and older 
the primary anemia was frequently suggested by the neurological 
findings. Had it not been for acro-ataxia and impaired perception 
of Aubrations the hematological phase of the disease would have 
been entirely overlooked. 

The fact that the progress of neurological symptoms in primary 
anemia conforms to those developing in toxic neuritis suggests that 
the nerAmus affection in primary anemia begins in the peripheral 
nerves and ultimately invob’^es the cord. Thus far there have been 
no histological examinations made which will confirm or deny 
this interpretation of clinical signs of the disease. 
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STUDIES OF NEPHRITIS.^ 

By Henry A. Christian, Channing Frotpiingham, Jr., 
James P. O’Hare and Alan C. Woods, 

BOSTON, MASSACHUSETTS. 


(From the Medical Clinic of the Peter Bent Brigham Hospital.) 


During the past year and a half in the medical clinic of the Peter 
Bent Brigham Hospital we have been studying cases of chronic 
nephritis from several angles. Some of these studies have been 
published, others are ready for publication, while still others are 
incomplete. All these studies are more or less closely related to 
each other and form part of a somewhat systematic investigation 
of nephritis. Different members of the staff have taken up the 
study of special phases of the subject, and from time to time each 
has published the study which he has made. What we will present 
here represents part of our recent work. The several names that 
appear under the title are those of the men responsible for the 
work Avhich is outlined here. In more detailed form each man will 
publish subsequently under his own name his own work. 

A. Test Renal Meals in Relation to Renal Function. The 
ability of the kidney to excrete certain factors in the average normal 
diet has been utilized by many as a means of measuring renal 
function. The excretion of water, sodium chloride, and nitrogen 
has been tested by most observers. One method suggested by 
V. Monakow^ has been to place the patient upon some form of 
diet which contains daily approximately the same amounts of 
sodium chloride, nitrogen, and water ivith a caloric value varying 
but little from day to day. In relation to this diet the twenty- 
four-hour amount of urine and its sodium chloride and nitrogen 
content have been quantitated. Then on different days these 
patients have received, in addition to the diet, 20 gm. of urea or 
10 gm. of sodium chloride, and the ability of the kidney to excrete 
these added amounts of nitrogen and sodium chloride has been 
determined. 

As in this test it is necessary for the patient to reach a certain 
degree of equilibrium of excretion after the diet has been begun 
before the added salt and nitrogen can be given, and as it is neces- 
sary to observe the excretion of these substances for at least two 
days after each is given, and as it is usual to allow the effect of the 
added amount of the one to end before adding the other, to carry 

* Presented at a meeting of the Association of American Physicians, held in Wash- 
ington, D. C., May 11-13. 1915. 

~ Deutsch. Arch, f. klin, Med., 1911, cii, 24S. 
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out this test satisfactorily requires about ten days of accurate 
dieting with the patient in the hospital. 

In 1914 Hedinger and Schlayer^ published a paper in which the 
effect of diet on the excretion of water and sodium chloride was 
studied by submitting the patient for one day to a diet in which 
different meals contained varying amounts of water, sodium chloride, 
and nitrogen.^ The urine was collected in two-hour periods through 
the day, and the water and sodium chloride were quantitated in 
each two-hour amount. The test renal meal day was preceded by 
two days on which the patient was on a light mixed diet containing 
from 8 to 12 gm. of NaCl, and with a fixed quantity of fluid, and 



Chart I. — To show amounts of fluid, sodium cliloride, and nitrogen in each meal 
of the renal diet. The lines connecting the tops of the columns give the curve of 
variation in intake of each constituent. 


on these days merely the excretion of water in relation to fluid intake 
was measured. 

This form of test renal meals requires three days of the patient’s 
stay in the hospital, but only on one day is accurate dieting neces- 
sary. The question naturally arises. Can as much information 
be obtained from the one test as from the other? If so, the shorter 
period of time required for the test of Hedinger and Schlayer 
would have a manifest advantage. During the past year we have 


* Deutsch. Arch. f. Idin. Med., 1914, cxiv, 120. 

* In these meals the content of each also varied in food substances having a diuretic 
effect (water, salt, purins, etc.) 
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investigated this question. We have modified the test as proposed 
by Hedinger and Schlayer by quantitating the nitrogen in the 
various portions as well as the water and sodium chloride, and we 
have changed slightly the composition of the meals on both the 
test day (Chart I) and on the two preceding days,® 
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Chart II, Case I.— -The series of columns beginning at the left give the amount 
of urine, sodium chloride, and nitrogen in each two-hour portion from 7 a.m. to 9 
P.M., and in the portion from 9 p.m. to 7 a.m. The solid lines joining dots in the 
space of each column give the specific gravity of the urine and the percentage con- 
centration of sodium chloride and nitrogen. Next is indicated the night portion 
of urine in relation to the total twenty-four-hour amount. The columns at the right 
give the fluid intake and urine output in the days preceding the test day. 


Without entering at this time into any discussion as to the value 
of such test renal meals in determining the renal function, we will 
discuss comparatively the results obtained in the two forms of tests 


5 On the test day we have used the following menu for the several meals* 

7 A.M. Coffee, milk, sugar, toast, and butter, 

10 A.M. Milk, toast and butter. 

buSl’cofei.SSd.^ 

4 P.M. Tea, milk, sugar, crackers. 

7 P.M. Soft egg, blanc mange (one egg, sugar, com starch, milk) cream in amount 
to give approximately total calories 2500. total fluids, 1550 cc total nrn^Sn Vr 

Z- 245 gm.', S .■„d'to‘*chl'Sr5 8 

On the two days preceding .the test day the patient usuallv haa n rllot « 
taming 2000 calorics. 75 gm. of protein, and 4^. of sSum chSdt 
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carried out on the same patient. On sixteen patients with chronic 
nephritis both tests were carried out in a complete form. In addi- 
tion to these patients a variety of other methods of testing renal 
function were applied. In an equal number of cases only the Hed- 
inger and Schlayer test renal meal method was applied in connection 
with other forms of renal functional tests. The results of all of 
these tests from the point of view of estimating the function of the 
kidney and the relative value of each will be discussed by Dr. 
O’Hare when he publishes a detailed statement of this work. 



Chart III, Case I. — The hatched columns indicate intake; the solid columns 
output. The upper series are for fluids, the middle lor nitrogen, and the lower lor 
sodium ehloride. The added salt and added urea are indicated by the lengthening 
of the columns of intake.® 


We have found that these two forms of testing renal function 
in relation to test diets agree quite well in their results. (Case I, 
Chart II and III; Casfe II, Chart IV, and V; Case III, Chart VI 
and VII; Case IV, Chart VIII and IX). That the results very 
closely agree in any quantitative sense is, of course, not to be 
expected, for we have found that if we gave added salt or added 
urea on several occasions to our patients on a standard diet the 
results obtained are rarely quantitatively identical, but there is 


® "House” indicates a general mixed diet; *‘St, neph,” indicates a diet of about 
3000 calories, containing 75 gm. of protein and 4 gm. of sodium chloride. 
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generally a striking similarity in the results from period to period. 
(Charts VII and XII.) 

In the same way we have repeated the Hedinger and Schlayer 
test renal meal on the same patient and found very considerable 
variations in the curve of excretion of the various components 
which were quantitated (Case V, Charts X and XI), but at the 
same time there is enough similarity in the different periods to 
justify the same conclusions as regards the ability of the kidney to 



Chaet IV, Case II. — The seiies of columns beginm'ng at the left give the 
amount of urine, sodium chloride, and nitrogen in each tvro-hour portion from 
7 A.Ai, to 9 P.M., and in the portion from 9 p.m. to 7 a.m. The solid lines joining 
dots in the space of each column give the specific gravity of the urine and the per- 
centage concentration of sodium chloride and nitrogen. Next is indicated the night 
portion of urine in relation to the total twenty-four-hour amount. The columns 
at the right give the fluid intake and urine output in the days preceding the test day. 

excrete the various components when no extraneous factors in the 
interval between the tests had come in to alter the character of the 
result. 

Perhaps there has been a somewhat closer agreement between the 
two tests in regard to the salt excretion than has been found in the 
nitrogen excretion. It has been our experience that the ability of 
the kidney to excrete salt is decreased much earlier than is the case 
with nitrogen, and many more of our cases have shown an inability 
to excrete salt well than has been the case with the nitrogen. This 
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may possibly explain the greater variation in the results with the 
nitrogen in these cases which we have studied. 

The cases with advanced nephritis, as judged by other tests and 
the general condition of the patient, by the Hedinger and Schlayer 
test diet show strikingly a tendency to fixation in the concentration 
of the urine as measured by the specific gravity, with a relatively 
slight variation in the amount passed in each two-hour period. -In 
some cases this fixation in specific gravity has occurred at a low 
level (Chart VIII) and in others at a fairly high level (Chart TV). 
In the same way some patients have shown but slight variation in 



Chart V, Case II. — The hatched columns indicate intake; the solid columns 
output. The upper series are for fluids, the middle for nitrogen, and the lower for 
sodium chloride. The added salt and added urea are indicated by the lengthening 
of the columns of intake. 

amount of their urine from period to period with either a very 
small amount or a fairly large amount in each period. Fixation 
of salt concentration has occurred in the more severe cases and 
usually at a low level of excretion. In the longer test, with added 
salt and added urea, the fixation of specific gravity and the lack of 
variation in the quantity of the urine is not so apparent. 

The inability of the kidney to satisfactorily excrete salt is shown 
in both tests (Charts VI, VII, VIII, and IX). The same things are 
true with regard to the nitrogen (Charts VI, VII, VIII, and IX), 
though there has been less tendency to either fixation in the concen- 
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tration of the nitrogen or constancy in the amount of nitrogen in 
each two-hour period. 

Both forms of dietary renal tests are of limited application in the 
sense that cases of severe nephritis often are unable to take the diet 
on account of lack of appetite or developing nausea. In each form 
of test the amount of laboratory work is approximately the same. 
The only distinct advantage of the one over the other is in the shorter 
period required for the Hedinger and Schlayer test. It is to be 



Chart VI, Case III. — The series of eolumns beginning at the left give the amount 
of urine, sodium ebloride, and nitrogen in eaeh two-hour portion from 7 a.m. to 9 
p.M. and in the portion from 9 p.m. to 7 a.m. The solid lines joim'ng dots in the 
spaee of each column give the specific gravity of the urine and the percentage con- 
centration of sodium chloride and nitrogen. Next is indicated the m'ght portion of 
urine in relation to the total twenty-four-hour amount. The columns at the right 
give the fluid intake and urine output in the days preceding the test day. 


remembered that not exactly the same form of test is being applied, 
because in the one the chief factor in the test consists in seeing what 
the ability of the kidney is to excrete a single substance added to a 
diet containing only a moderate amount of that given substance 
along with other constituents. In the other test the excretion of 
several substances contained in a varying admixture of food consti- 
tuents is being studied over a much shorter period of time. It 
might be that the results from the two kinds of tests would be more 
nearly comparable if in the longer test both added nitrogen and 
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added sodium cliloride were introduced into the diet on the same 
day. 

In the Hedinger and Schlayer test the results in a case of nephritis 
cannot be compared in any quantitative sense with what might be 
termed a normal curve of excretion. Normality consists with this 
diet in the ability to vary from period to period the amount of water, 
its specific gravity, the amounts of salt and nitrogen and their 
percentage concentration rather than to show any definite type 
of curve of excretion of each. Abnormality consists in a more or, 
less degree of fixation in all of these values or in certain ones of them. 



Chart VII, Case III. — The hatched columns indicate intake, the solid columns 
output. The upper series are for fluids, the middle for nitrogen, and the lower for 
sodium chloride. The added salt and added urea are indicated by the lengthening 
of the columns of intake. 


Our general feeling has been that a study of the salt and nitrogen 
excretion by means of test diets is relatively of less use in determin- 
ing the prognosis than are some of the other functional tests, such 
as the phenolsulphonephthalein excretion and the amount of blood 
nitrogen. This is not because the severe cases fail to show quite 
definite changes in their excretion, but because the other tests 
give fully as much information at a much less cost of labor and 
time. In the milder cases where phenolsulphonephthalein excretion 
is fair and blood nitrogen low in amount, disturbances in excretion of 
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water, salt, or nitrogen are found; the correct interpretation of this 
cannot be given until time enough has elapsed to show how these 
cases progress. 

With regard to anatomical diagnosis, we thinlc that a study of 
salt nitrogen, and water excretion will give very little aid. They 
serve to subdivide cases of chronic nephritis in a functional sense; 
the value of so subdividing the cases remains to be shown. 



Chart VIII, Case IV. — The series of coluions beginning at the left give the amount 
of urine, sodium chloride, and nitrogen in each twp-hour portion from 7 a.m. to 9 
P.M., and in the portion from 9 p.m. to 7 a.m. The solid lines joining dots in the 
space of each column give the specific gra\’ity of the urine and the percentage con- 
centration of sodium chloride and nitrogen. Next is indicated the night portion of 
urine in relation to the total twenty-four-hour amount. The columns at the right 
give the fluid intake and urine output in the days preceding the test day. 

B. Quantitative Studies of Non-protein Nitrogenous 
Bodies of the Blood. In a series of eighteen patients (Charts 
XIII, XIV, and X\0 with nephritis the total non-protein nitrogen 
of the blood was determined and also the ammonia nitrogen, urea 
nitrogen, uric acid nitrogen, creatinin, and combined ereatinin 
and creatin nitrogen, and in most of the cases the amino-acid 
nitrogen. It was found in this series that the urea nitrogen increased 
usually in proportion as the total non-protein nitrogen increased 
and averaged 63.4 per cent, of the total. Ammonia nitrogen 
increased slightly as the total non-protein nitrogen rose, but this 







664 CHEISTIAN, PROTHINGHAJM, o’hAREj WOODS: NEPHRITIS 

rise was not proportional. Creatinin showed roughly a propor- 
tionate increase while amino-acid nitrogen showed no constant 
increase. Uric-acid nitrogen increased only very slowly, with an 
increase in total non-protein nitrogen, and the increase was not 
regular or proportionate to that of the total non-protein nitrogen. 
In those cases (14) in which amino-acids were quantitated the sum 
total of urea, ammonia, uric acid, creatinin, creatin, and amino- 
acid nitrogen was subtracted from the total non-protein nitrogen 
to give a figure for residual or unknovm nitrogen. It has been 



Chart IX, Case IV. — The hatched columns indicate intake, the solid columns 
output. The upper series are for fluids, the middle for nitrogen, and the lower for 
sodium chloride. The added salt and added urea are indicated by the lengthening 
of the columns of intake. 


pointed out by others that such a nitrogen portion might contain 
the toxic element in nephritis, and so should be largest in those 
cases with most evident toxemia. In our figures it was roughly 
proportionate to the clinical severity of the case. However, it is 
quite evident that summation of errors in individual determinations 
may be responsible in part for the amount of residual nitrogen. 
Furthermore, if there is a marked retention of non-protein substances 
it is probable that other substances known to be non-toxic not 
quantitated in our work may have caused all this increase, and the 
figure means only what a rise in total non-protein nitrogen means. 
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In these same cases the total non-protein nitrogen and the urea 
nitrogen of the spinal fluid were determined. With the exception 
of two cases with anuria (Cases VIII and IX, Chart XII) the total 
non-protein nitrogen of the spinal fluid averaged about 25 per cent, 
lower than that in the blood, while the urea nitrogen in each had 
almost identical values. It would seem from this that urea is the 
only one of the nitrogenous bodies readily excreted into the spinal 
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Chart X, Case V. — The series of columns beginning at the left give the amount 
of urine, sodium chloride, and nitrogen in each two-hour portion from 7 a.m. to 9 
P.M., and in the portion from 9 p.m. to 7 a.m. The solid lines joining dots in the 
space of each column give the specific gravity of the urine and the percentage con- 
centration of sodium chloride and nitrogen. Next is indicated the night portion 
of urine in relation to the total twenty-four-hour amount. The columns at the 
right give the fluid intake and urine output in the days preceding the test day. 
The broken lines joining dots indicate the amounts of fluid, sodium chloride, and 
nitrogen in each meal. In the case of nitrogen in the meals the scale is not the same 
as that of the nitrogen in the portions of urine, but is greater, corresponding to the 
scale in Chart I. 


fluid, and that quantitation of spinal fluid nitrogen adds but little 
information to that obtained from quantitations of blood nitrogen. 
In all of these patients the condition of the retina was carefully 
studied. It was found that albuminuric retinitis occurred at any 
level of nitrogen retention, and there was no relation between its 
occurrence and the proportionate amount of any of the nitrogen 
bodies quantitated. Certainly, there was found no evidence of a 
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causal relation between any of these nitrogenous bodies and albu- 
minuric retinitis. 

C. Diuresis in Relation to Diuretics. From our clinic 
have been published several papers on the effect of diuretic drugs 
on animals with experimental nephritis.^ All together these have 
shown that the ordinary diuretics are either ineffectual or harmful 
to animals with these acute renal lesions. The results of these 



Chart XI, Case V. — The series of columns beginning at the left give the amount 
of urine, sodium chloride, and nitrogen in each two-hour portion from 7 A.jt. to 9 
P.M., and in the portion from 9 p.it. to 7 a.m. The solid lines joining dots in tlie space 
of each column give the specific gravity of the urine and the percentage concentration 
of sodium chloride and nitrogen. Next is indicated the night portion of urine in 
relation to the total twenty-four-hour amount. The columns at the right give the 
fluid intake and urine output in the days preceding the test day. 

experiments have made us skeptical as to the benefit of diuretic 
drugs in human nephritis, and so we have been examining our 
records of patients to see if this skepticism was justified or not. 

’ Christian, Diuretic Drugs in Acute Experimental Nephritis, Jour. Amer; Med. 
Assoc., 1913, bd, 267. Chrisitian and O’Hare, A Study of the Therapeutic Value of 
a Diuretic (Theobromin Sodium Salicylate) in Acute Experimental Nephritis, Arch, 
of Int. Med., 1913, xi, 517. Walker and Dawson, The Effect of Diuretic Drugs on 
the Life of Animals wdth Severe Acute Nephritis, Arch. Int. Med., 1913, xii, 171. 
Christian, The Effect of Theobromin Sodium Salicylate in Acute Experimental 
Nephritis as Measured by the Excretion of Phonolsulphonephthalein, Arch. Int. 
Med., 1914, xiv, 829. Fitz, The Immediate Effect of Repeated Doses of Theobromin 
Sodium Salicylate and Theocin on Renal Function in Acute Experimental Nephritis, 
Arch. Int. Med., 1914, xiii, 945. 
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For some time it has been the routine custom on the medical 
service of the Peter Bent Brighan Hospital to measure and chart 
both the fluid intake and urine output of all patients. From these 
observations an idea may be obtained of diuresis in the average 
types of cases such as are admitted to a general hospital. Any 
patient in whom the urine output in twenty-four hours was 1600 c.c 
or over is regarded as having a diuresis; furthermore, any patient 
in whom the urine output in twenty-four hours exceeds the fluid 
intake is considered to have a diuresis. Diuresis in this sense 



Chaht XII, Case V. — ^The hatched columns indicate intake, the solid columns 
output. The upper series are for fluids, the middle for nitrogen, and the lower for 
sodium chloride. The added salt and added urea are indicated by the lengthening 
of the columns of intake. 

occurred on at least one day in about 15 per cent, of 600 successive 
patients. Of the 89 patients among these 600 who showed diuresis, 
the largest group, 32, were cases of chronic cardiac disease, with 
decompensation in which, with digitalis, limitation .of fluid intake 
and rest, diuresis followed. Next in order came cases of chronic 
nephritis, 22 in number. Diuresis in this group will be discussed 
more in detail later. Six patients had diabetes and seven typhoid; 
in both, diuresis was due to increased fluid intake. The others were 
miscellaneous cases in which it was often difficult to even surmise 
as to the direct cause of the diuresis. In this group are patients 
with diuresis during convalescence from pneumonia and from 
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» Phthalem estimation made three weeks previously at Massachusetts General Hospital. 
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attacks of bronchial asthma; patients with Hodgldn’s disease, 
general carcinomatosis of the long bones, carcinoma of the head 
of the pancreas; pleurisy with effusion long after the pleural fluid 
had been removed mechanically; tabes in a patient requiring cathe- 
terization; meningitis; pernicious anemia following transfusion, 
migraine, etc. 

In the records of successive patients as used above are included 
many records of individuals who were in the hospital for short 
periods of time in which only relatively few observations of fluid 
output were made; so our flgures based on these 600 successive 
patients very likely give an incorrect idea of the frequency of 
diuresis, indicating that it is less common in the average hospital 
patient than is really the case. To avoid any error incident to very 
brief stay under observation, another series of successive records 
were gone over and all charts of patients who remained in the hos- 
pital not less than seven completed days were examined. 

A series of 117 such were studied. Of these 69, or 59 per cent., 
on at least one day showed an output of urine in excess of 1600 c.c., 
or in excess of fluid intake; while 48, or 41 per cent., did not. In 
making this division the first day in the hospitail is not included, 
as it often represents an incompleted twenty-four hours. Further- 
more, the urinary excretion of the first day frequently is influenced 
by the excitement of admission to the hospital and by other extra- 
neous factors. It is to be remembered in this connection that we 
have defined diuresis in a very limited way. In the figures just 
given numerous factors enter to make the number showing diuresis 
relatively large. For example, in twenty cases of this group on only 
one day did the urine exceed, and then but slightly, the fluid intake. 
This happened on days when for some reason or other the patient 
drank relatively little fluid, but the total urine on these days when 
it had exceeded the fluid intake was well below 1600 c.c. in amount. 
We think that these cases justly may be excluded from the group 
regarded as showing a diuresis. If this is done the number showing 
a diuresis represents 41 per cent, of the total. In a number of other 
cases urinary output was only once slightly above 1600 c.c., or in 
a long stay in the hospital only occasionally did the urine exceed 
the fluid intake. Going over the cases in this way there was a 
definite diuresis in relatively few of the cases, naturally slightly 
more than in the group in which were included cases in the hospital 
for only a short stay, but still proportionately a small number. 

The analysis of the 600 successive cases given above indicated 
that chronic cardiac involvement, chronic nephritis, typhoid, and 
diabetes most often were the conditions in which diuresis occurred. 
The same conditions were found most commonly as the diagnosis 
in the patients of this second group showing diuresis. An examina- 
tion of another group of 100 records in a way similar to the second 
series gave very similar figures. 
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The striking things in going over these cases have been the rela- 
tive infrequency of diuresis even of only short duration in our 
hospital patients, and the lack aside from digitalis or large fluid 
intake of an easily assignable cause for such diuresis as occurred. 
It seemed that possibly a study of a group of cases of nephritis 
with relation to diuresis might throw some light on the question, 
inasmuch as this was the only group aside from cases of cardiac 
insufficiency in which diuresis occurred with any frequency. Con- 
sequently, 100 consecutive cases with chronic nephritis who had 
remained in the hospital not less than one week were examined. 

Of these 100 cases of chronic nephritis, 51 showed no diuresis in 
the sense described above, while 49 had diuresis on at least 1 day. 
Almost all of the cases of chronic nephritis had hypertension, and 47 of 
them showed evidence of cardiac lesion diagnosed either as chronic 
myocarditis or chronic valvular lesion of some kind. This diagnosis 
of cardiac lesion was based on either definite evidence of cardiac 
decompensation or on electrocardiographic evidence of disturbance 
in myocardial function. Of the 100 cases of chronic nejDhritis, 43 re- 
ceived no diuretic therapy (increased fluid intake, digitalis, theocin, 
or similar drugs), and of these 12 showed a diuresis while 31 did not; 
29 patients received digitalis; 17 with an ensuing diuresis, 12 with- 
out diuresis. Of the 17 cases in whom digitalis produced a diuresis, 
14 showed very definite evidence of cardiac lesion, while in 2 cardiac 
decompensation was very probably present as they were cases with 
hypertension with signs of edema at the bases of the lungs as well 
as subcutaneous edema. In the one remaining case of this group 
there was a normal blood-pressure and no signs of cardiac lesion 
and no physical findings to suggest cardiac decompensation. In 
8 patients a large fluid intake resulting from thirst caused diuresis. 
In three patients given sodium bicarbonate it appeared to cause 
diuresis. In 4 patients on a standard nephritic diet, diuresis occurred 
when either 10 grams of sodium chloride or 20 grams of urea were 
added to the diet. Particularly interesting are 10 cases in which 
such diuretic drugs as theobromin sodium salicylate, potassium 
citrate, caft’ein, and theocin produced no diuresis. 

Curiously enough, in the 100 cases of chronic nephritis these 
so-called diuretic drugs failed very generally to produce diuresis 
when used alone. Occasionally when they had been used in con- 
junction with digitalis there was a diuresis, and here the digitalis 
alone may have been the cause of the diuresis. The number of 
cases is, of course, too small to justify the conclusion that this 
group do not act as diuretics in the condition of chronic nephritis, 
but these findings justify further our feeling of skepticism, and we 
hope that they will stimulate renewed study of the problem of the 
action of diuretics. 

Most of the patients in this group had slight if any edema. 
Possibly this is the cause of so many failures to obtain diuresis in 
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cases without cardiac failure. If so, then diuretic drugs would 
seem to have little value as eliminants of toxic substances in chronic 
nephritis without edema. Further evidence certainly is needed 
on this point to justify the use of diuretics in uremic conditions 
without edema in view of the evidence which has been accumulated 



Chart XVI. — The solid black dots indicate the twenty-four-hour amount of urine 
in cubic centimeters. The black circles indicate the twenty-four-hour amount of 
fluid intake in cubic centimeters. Each arrow under A' indicates a day on which 
the patient received three doses of 0.1 gm. each of powdered digitalis leaves; under 
A* a day on which the patient received two doses of the same, and under A® a day on 
which the patient received two doses of 0.05 gm. each of powdered digitalis leaves. 
Each arrow under B indicates a dose of 0.5 gm. of theocin; under C a day on which 
the patient received 0.13 gm. of caffein citrate every four hours; under D a dose of 
0.5 gm. of theobromin sodium salicylate; under F* a dose of 1 gm. of potassium 
citrate, and under F^ a day on which the patient received two doses of 0.5 gm. each 
of potassium citrate. 

that the diseased kidney is abnormally sensitive to fatigue and that 
diuretics may cause fatigue and consequent decrease in renal 
excretion, while in animals with acute lesions they are often demon- 
strably harmful. However, diuretic drugs do not have even any 
very constant effect in cases of nephritis with edema and without 
cardiac decompensation, as is shown by the following cases : 
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A boy, aged nineteen years (Peter Bent Brigham Hospital, 
Medical No. 1225, Chart XVI and XVII), came into the hospital 
complaining that for about a week he had had edema of his legs, 
abdomen, back, and cheeks. When he came in his blood-pressure 
was 160 mm. of mercury. There was evidence of a moderate 
amount of fluid in his abdomen and in his thorax, and there was the 
edema of the subcutaneous tissue of which he complained. There 
was a slight degree of exudation in the retina of one eye. His urine 




Chart XVII. — The solid black dots indicate the four-hour amount of urine in 
cubic centimeters. The black circles indicate the four-hour amount of fluid intake 
in cubic centimeters. Each arrow under C indicates one dose of 0.13 gm. of caffein 
citrate, and under D indicates a dose of 0.5 gm. of theobromin sodium salicylate. 
Each arrow over S indicates an electric light sweat bath in bed. 


contained a large amount of albumin, many cellular and granular 
casts, and a few red-blood cells. His phenolsulphonephthalein 
excretion in two hours was 34 per cent. His total non-protein 
nitrogen was 35 mgm. per 100 c.c. of blood. • He came into the 
hospital on May 20 and remained until September 9. During this 
time his phenolsulphonephthalein excretion fluctuated between the 
figure given above and a minimum figure of 15 per cent, in two 
hours; whereas his blood nitrogen fluctuated between 35 mgm. and 
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44 mgm. per 100 c.c. of blood, with one reading of 71 mgm. per 
100 c.c. of blood at a time when there was no other evidence of 
increased renal insufficiency. During his stay in the hospital the 
amount of albumin in his urine gradually decreased in amount, 
and the edema in various parts of his body all disappeared. As 
shown by the appended chart (Chart XVI); theocin, theobromin 
sodium salicylate, caffein citrate, potassium citrate, and digitalis 
all failed to produce any diuresis, as shown by the twenty-four- 
hour amount of urine in relation to the fluid intake. It was thought 
possible that in this case the drugs might have produced an imme- 
diate diuresis which was offset by subsequent fall in excretion. To 
see whether or not this was the case, the patient’s urine was col- 
lected in four-hour periods for fourteen days, but as shown by the 
chart (Chart XVII) there was no evidence of diuresis of this type 



Chart XVIII. — The solid black dots indicate the twenty-four-hour amount of 
urine in cubic centimeters. The black circles indicate the twenty-four-hour amount 
of fluid intake in cubic centimeters. Each arrow under A* indicates a day on which 
the patient received three doses of 0.1 gm. each of powdered digitalis leaves; under 
A^ a day on which the patient received two doses of 0.05 gm. each of powdered digi- 
talis leaves. Each arrow under B indicates a dose of 0.3 gm. of theocin. 


In another patient, aged thirty-eight years (Peter Bent Brigham 
Hospital, Medical No. 1754, Chart XVIII), single doses of theocin 
seemed to produce no effect. This patient came into the hospital 
on October 11 and remained until November 15. He noticed eleven 
days before coming in, that his legs began to swell, and five days 
before he came in that his face was swollen; two days before he 
came in the edema had involved his genitalia. This patient had 
a normal blood-pressure, signs of fluid in his thorax, possibly some 
fluid in his abdomen, and a marked degree of subcutaneous edema. 
When he came in his urine contained a large amount of albumin 
many hyalin and granular casts, many of which had fat attached 
but very few red blood cells. His excretion of phenolsulphone- 
phthalein was 28 per cent, in two hours. His non-protein nitrogen 
was 36 mgm. per 100 c.c. of blood. During his stay in the hospital 
his blood nitrogen decreased to 24 mgm. per 100 c.c. of blood, and 
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his phenolsulplioneplithalein excretion increased to 39 per cent. 
The albumin in his urine decteased in amount and the casts decreased 



Ghaut XX. — The solid black dots indicate the twenty-four-hour amount of urine in cubic 
centimeters. The black circles indicate the tw'enty-four-hour amount of fluid intake in cubic 
centimeters. Each arrow under B indicates a dose of 0.3 gm. of thoocin. 
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in numbers. Chart XVIII shows the lack of effect of digitalis and 
theocin and a subsequent diuresis on two days for which no cause 
could be assigned. 

Another patient of similar type, aged thirty-one years (Peter 
Bent Brigham Hospital, Medical No. 1524, Chart XIX), was in 
the hospital from September 10 to November 18. Swelling of his 
legs developed about three and a half months before he came in. 
When he came to the hospital he showed considerable edema of 
his legs and trunk, with definite signs of fluid in his abdomen. 
His phenolsulphonephthalein excretion varied between 28 per cent, 
and 52 per cent, in two hours. His non-protein nitrogen was 23 
mgm. per 100 c.c. of blood. His urine picture was essentially the 
same as in the preceding patient. His blood-pressure was 150 mm. 
of mercury. In this patient, as shown by the chart (Chart XIX), 
theobromin sodium salicylate and theocin each appeared to produce 
a slight though not constant diuresis. 

A fourth patient, aged thirty-five years (Peter Bent Brigham 
Hospital, Medical iS^o. 1879, Chart XX), was in the hospital from 
November 7 to December 12 with a history that three days before 
entrance his feet had begun to swell and he had some dyspnea. 
This was preceded about a week and a half before by nausea, with 
some vomiting. When he came into the hospital he had marked 
edema of his feet and lower legs with many coarse rales in his lungs. 
His blood-pressure varied between 140 and 190 mm. of mercury. 
His phenolsulphonephthalein output varied between 30 per cent, 
and 46 per cent, in two hours, and his blood nitrogen between 50 
and 82.5 mgm. per 100 c.c. of blood. His urine showed a large 
trace of albumin, hyalin, and finely and coarsely granular casts. 

On a diet of 800 c.c. of milk and no added fluid he had a moderate 
diuresis (Chart XX). He was then put on theocin, 0.3 gm. twice 
a day, from November 18 to November 22, during which period 
his diuresis was rather less than it had been previously. His edema 
had to a considerable extent disappeared. After theocin was 
stopped there was a slight temporary diuresis. Then on a larger 
intake of fluid slight edema developed. With a reduction in the 
fluid and the patient back in bed there was quite definite diuresis, 
as shoivn by the chart, though he received no drug treatment. 

A fifth patient, aged forty-five years (Peter Bent Brigham 
Hospital, Medical No. 1885, Chart XXI), was in the hospital from 
November 9 to Deeember 9, with a story that seven months before 
admission he had had pneumonia, and this had been accompanied 
by edema of his lower extremities, which a little later increased so 
that it involved his genitalia, and his abdomen began to swell. In 
another hospital this edema disappeared, but returned about four 
months ago shortly after discharge from that hospital. It remained 
, small in amount, however, until about two weeks before admission 
to the Brigham Hospital, when it markedly increased. He also 
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began to have nausea and vomiting. '^Vhen he came into the hos- 
pital he had signs of ascites, edema of the legs, scrotum, and abdom- 
inal wall. His heart showed the physical signs of aortic and mitral 
insufficiency. His blood-pressure varied between 150 and 210 mm. 
of mercury. His phenolsulphonephthalein output varied between 
22 per cent, and 33 per cent, in two hours, and his blood nitrogen 
between 37.5 and 39 mgm. per 100 c.c. of blood. His urine showed 
essentially the same picture as the preceding case. 

I’STien he first came into the hospital he was put on a diet of 
800 c.c. of milk, with no added fluids. On November 15 he was put 
on a salt-free diet. On November 17 he was given 0.3 gm. of theocin 
twice, and on November 18 and November 19 he was given the same 
amount of theocin at 8 p.m. without any diuresis (Chart XXI). 
On November 22, 3700 c.c. of fluid were removed from his abdomen. 
Finally, on November 27, he was put on small doses of digitalis 
twice a day, with a definite diuresis. 



Chart XXI. — The solid black dots indicate the twenty-four-hour amount of 
urine in cubic centimeters. The black circles indicate the twenty-four-hour amount 
of fluid intake in cubic centimeters. Each arrow under A indicates a day on w'hich 
the patient received two doses of 0.05 gm. of powdered digitalis leaves; under B a 
dose of 0.3 gm. of theocin; under G a day on which 3700 c.c. of ascitic fluid was 
removed; under H, 20 gm. of ur^a and under I, 10 gm. of sodium chloride. 


That diuretic drugs are not always ineffectual is well shown by 
a cardiac case with aortic stenosis and insufficiency who was in 
the hospital from January 23 to March 21 (Peter Bent Brigham 
Hospital, Medical No. 2212, Charts XXH and XXHI) with marked 
edema. As shown by the chart (Chart XXH), theocin in connection 
with digitalis produced a marked diuresisj though theobromin 
sodium salicylate did not have the same result. With the theocin, 
however, he became markedly nauseated. It was thought that 
this difference in action might be due to differences in absorption 
of the two drugs. To determine this they were given intravenously 
at a later period during a second stay in the hospital and in the 
same relation to digitalis. The same difference in action was 
apparent after intravenous dosage; theocin produced a striking 
diuresis, as shown by the chart (Chart XXIH), while theobromin 
sodium salicylate produced a verji" slight increase in urine output. 
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Interestingly, nausea again occurred, though to a less extent, than 
when the drugs were given by mouth. 

These several results seem to justify our skepticism in regard 
to the use of diuretics. Certainly more information is needed 



before we can employ diuretics efficiently in cases of renal or cardio- 
renal disease. 

D. Functional Tests in Relation to Anatomical Changes 
IN the Kidney. Up to the present time 18 cases of chronic nephritis 
have come to autopsy at the Brigham Hospital upon which enough 
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clinical work liad been done to make a comparison between the 
clinical and anatomical findings of interest. Most of these cases 
were seriously ill Avhen they were admitted to the hospital, and 
consequently could not be put upon standard diets to which were 
added salt and urea to determine the relative ability of the kidney 
to excrete salt and nitrogen. Determinations of phenolsulphone- 
phthalein excretion and estimations of the non-protein nitrogen 
in the blood were made, and, in addition, careful general clinical 
examinations were carried out. 



Chart XXIII. — ^The solid black dots indicate the t-wenty-four-hour amount of 
urine in cubic centimeters. The black circles indicate the twenty-four-hour amount 
of fluid intake in cubic centimeters. The arrow under A> indicates a subcutaneous 
dose of 1 c.c. of digipuratum and under A- a day on which the patient received three 
doses of 10 c.c. each of an infusion of digitalis. The arrows at B indicate two doses 
of 0.5 gm. each of theocin given intravenously and at D a dose of 1 gm. of thepbromin 
sodium salicylate given intravenously. 

In the 18 cases, microscopic study of the Iddney showed a chronic 
vascular nephritis, in the sense used by Mallory in his recent book, in 
14 cases, and in 4 cases the lesion was a chronic glomerular nephritis. 
The study of blood nitrogen, phenolsulphonephthalein excretion, 
and the excretion in the urine of albumin and casts did not give 
results during life which justified a definite diagnosis in the anato- 
mical sense on many of these cases. In other words, during life 
it was not possible to accurately foretell what histological changes 
would be found in the Iddneys in those patients who were studied 
in the last stages of a chronic nephritis. "The clinical study of those 
cases has given much ewdence of use in regard to prognosis. In 
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a functional sense it has been possible to classify the cases into 
various groups, but it has not been possible to diagnose accurately 
the anatomical condition of the kidney. As has already been said, 
test renal meals and test diets could not be applied in these cases. 
^Yhether a more satisfactory anatomical diagnosis could have 
been made if these had been carried out is merely a matter of 
speculation. 

It is hoped that as time goes on cases which we have studied in 
the earlier stages will return to the hospital for repeated examina- 
tions as their disease progresses, and in the last stages may be 
under observation. If autopsies can be obtained when such patients 
die, an opportunity will be afforded to compare the results of func- 
tional studies with end anatomical conditions. It is only in the 
earlier stages of the nephritis that satisfactory dietary studies can 
be made as well as other methods of estimating renal function. 
Until this happens it will not be possible to say how far an accurate 
anatomical diagnosis can be made during life. We feel sure that 
such functional studies as can be made in the late stages of chronic 
nephritis do not make possible an accurate anatomical diagnosis, 
because at this stage almost all parts of the renal function are at 
a low level of efficiency. 


CONCLUSIONS. 

A. Test Renal Meals in Relation to Renal Function. 

1.^ Of two general methods used the v. Monakow standard diet 
with days of added salt or urea and the Hedinger and Schlayer 
test day on a mixed diet, the first requires about ten days of hospital 
study and the second three days. Using the two methods on a 
series of patients we have obtained very similar results by each. 

2. Though similar the results are not quantitatively identical. 
The same is true for the same test repeated several times on the 
same patient. 

3. For the Hedinger and Schlayer test there is no constant normal 
curve of excretion. Normality consists in the ability to vary from 
period to period the amounts and concentration of the substances 
quantitated. Abnormality consists in a more or less marked degree 
of fixation in all of these values from period to period. 

4. Fixation in excretion of nitrogen seems to develop at a later 
period in most cases than is true for water and salt. 

B. Quantitatr'-e Studies of Non-protein Nitrogenous 
Bodies of the Blood. 1. Urea nitrogen in a series of cases 
averaged 63.4 per cent, of the total non-protein nitrogen of the 
blood, and its increase was usually proportionate to the increase 
of the total non-protein nitrogen. 

2. Ammonia nitrogen increased slightly but not proportionately. 
The same held for uric acid and amino-acid nitrogen. 
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3. Creatinin showed roughly a proportionate increase. 

4. The difference between determined forms of nitrogen and 
total non-protein nitrogen was greatest in cases with clinically 
most severe symptoms. 

5. In the spinal fluid the increase in nitrogen is almost solely 
in urea nitrogen except in cases of anuria. 

6. We can see no advantage in quantitating the nitrogen of the 
spinal fluid over quantitating it in the blood. 

7. No relationship existed between the amount of non-protein’ 
nitrogen in the blood and changes in the retina. 

C. Diuresis in Relation to Diuretics. 1. Diuresis is rela- 
tively infrequent in the average hospital patient. 

2. Except for diuresis in cardiac cases following digitalis, diuresis 
bears an inconstant relation to diuretic drugs. 

3. In cases of nephritis with or without edema and without 
cardiac decompensation, diuretic drugs more often fail to produce 
a diuresis than the reverse. 

4. In cardiorenal cases, diuretic drugs often produce a striking 
diuresis. 

5. Our observations justify a healthy skepticism as to the effi- 
cacy of diuretic drugs in cases of nephritis without cardiac 
decompensation. 

D. Functional Tests in Relation to Anatomical Changes 
IN THE Kidney. 1. In 18 cases of chronic nephritis dying and 
coming to autopsy no constant relations have been found between 
anatomical lesions and renal function insofar as excretion of phenol- 
sulphonephthalein, albumin in the urine, casts, presence or absence 
of edema, blood-pressure determinations, etc., are concerned. 


STUDIES IN MONILIASIS OF THE DIGESTIVE TRACT IN 

PORTO RICO.i 

By Bailey K. Ashford, M.D., Sc.D., 

MAJOR, MEDICAIi CORPS, XTNITED STATES ARMY. 


Institute of Tropical Medicine and Hygiene of Porto Rico. 

In April, 1913, I wrote a paper^ for the Tenth Annual Meeting 
of the American Society of Tropical Medicine, entitled “Notes on 
Sprue in Porto Rico, and the Results of Treatment by Yellowed 
Santonin,” announcing the presence of that disease in the island. 
The paper was the outcome of a clinical study of 86 cases extending 

I Read before the Association of American Physicians, May 11, 12 and 13, 1915. 
in Washington, D. C. 

* Am. Jour, of Trop. Dis. and Prevent. Med., 1913, 1, 146. 
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over some four years. While the disease, under the name of tropical 
scurvy or intestinal phthisis, has undoubtedly caused a formidable 
mortality for many years, of late, perhaps in the last decade, it 
has made startling advances and has now come to occupy a position 
in the very front rank of the serious and fatal affections of our island, 
especially dreaded by American residents, among whom it seems to 
be far more common and fatal than tuberculosis. That it is a 
disease caused by a specific organism seemed to me likely from the 
first. The paths most likely to lead to a recognition of that organism 
seemed: (1) A clinical investigation of the disease, and (2) an 
epidemiological survey of varied points on the island. 

Clinical experience with sprue from the early part of 1909, 
convinced me that, among other things, it was a separate and 
distinct clinical entity with four cardinal conditions, sore mouth, 
excessive intestinal fermentation, light, foamy diarrhea and a dimin- 
ution in the size of the liver; that it was a chronic affection, with 
periods of relative health; that no specific had j^et been found, nor 
was any medication comparable to a non-carbohydrate diet, santonin 
having been found wanting after long and persistent use, and dis-' 
carded in 1913 for emetin, which suffered a like fate. In that year 
the Institute of Tropical Medicine and Hygiene made their annual 
expedition to the country districts of the interior and fixed the 
clinical laboratory, hospital and dispensary in a coffee plantation 
in the mountains of Utuado. We saw in open clinic for all diseases 
in a period of sixty working days, 10,140 persons, receiving over 
36,000 visits. All physicians working with us were instructed to 
send cases not uncinariasis, as well as cases suffering from compli- 
cations of that disease, to our special examining room, and as one 
of the diseases which we were especially seeking in our medical 
survey was sprue, it is not probable that many cases of it escaped 
our vigilance. Only 11 cases of complete sprue and 19 doubtful 
cases were seen, most of them from the town of Utuado. Thus the 
fact was disclosed that while occasionally found in the rural dis- 
tricts, sprue was really a disease of towns and cities, preferring to 
take its victims from the higher walks of life rather than from the 
less sanitary and apparently more exposed poor. For the purpose 
of contrast, let us consider 25 as the average minimum number of 
cases of sprue seen each year by physicians in San Juan who are 
on the watch for it. In this connection let it be said that among these 
physicians there is little contention over its tendency to present 
itself in family endemics. 

Previously to this expedition, I had concluded that a likely source 
oUinfection was bread, rarely consumed by the country laborer, 
at best intermittently, and a staple in the home in towns. Porto 
Rican bread was in 1898-1903 a very savory food. Its peculiarly 
pleasant taste and European style of confection, accredited it to 
every table. But the bread of Porto Rico has degenerated much 
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in flavor and in confection in the last ten j''ears, complaints of its 
sourness and soddenness have become more and more frequent, 
and coincident with this deterioration intestinal fermentative con- 
ditions have increased. 

Bahr’s^ “Researches on Sprue” was diseouragingly received by 
some of his colleagues, who replied to his modest statement that 
the eircumstantial evidence pointed to Monilia albicans as being 
the cause of the disease by expressing their inability to accept 
as a causal agent a fungus common in England where sprue is 
unknovm. At that time I had under my care one of the most 
tjqiical and, considering the sanitary excellence of his house, one of 
the most disquieting cases of sprue to American residents which 
had up to that time claimed public attention. The patient, a 
young government official, gradually reached the stage of marasmic 
toxemia, in spite of drugs, trips to the North, and even the classieal 
diet. I sent him North after a partially successful dietetic regime 
extending over three or four months, and in New York the same 
diagnosis was independently made by Dr. Crow, U. S. N., who 
had seen sprue in the East. His return eoinciding vnth the newer 
ideas of the etiology of sprue, I made three unsuccessful attempts 
to obtain a grovdh of yeasts from the denuded but non-inflamed 
tongue. One day, however, in the midst of an attack of sore tongue, 
a growth was obtained by scraping, and this culture, together with 
three others, two of which were cases of tongue sprue in children, 
formed the basis for a preliminary note^ entitled “ A Monilia Found 
in Certain Cases of Sprue.” 

From that time to the present I have made 240 cultures from the 
tongue, and 50 from the feces in 197 persons, all my ovm patients 
and all under my constant observation save five. I divided my 
sources of culture into three groups: (1) Cases of clinical sprue. 
(2) Cases vnth sjnnptoms indicating involvement of the digestive 
tract, chiefly of a fermentative nature (“gastric and intestinal 
dyspepsia,” etc.), or those presenting a simple stomatitis. The 
clinical picture of sprue lacked clearness in this group. Herein 
■ are included cases entirely cured of a past typical sprue. (3) 
Cases surely not sprue, and bereft of past or present history of 
disease of the digestive tract. 

The first group consisted of 49 cases; 27 presented a clear picture 
with the four cardinal sjmiptoms of complete sprue at the time of 
examination, and an actively inflamed and typical sprue tongue; 
20 were cases of the intestinal type at the time cultures were made, 
but 7 gave histories of having had the complete picture previously; 
2 were cases of tongue sprue, but also gave previous histories of the 
complete type. 


’ Trans. Soc. Trop. Med. and H 3 'g., April, 1914, vii, No, 5, 
* Jour. Am. Med. Assoc., 1915, xiv, 810, 
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All were promptly positive for monilia. Forty gave the cultural 
characteristics of the new monilia only and the remaining 9, ap- 
parently identical on Sabouraud’s glucose agar, have not yet been 
grown in the required media. This gives a percentage of 100 for 
this group positive for monilia, all probably identical with the new 
species. 

The second group consists of 82 cases. There are many in which 
no justification for a suspicion of sprue exists, but they are retained 
in this group because they give past or present histories of gastro- 
intestinal disturbance. They may be subdivided as follows; (1) 
Cases whose histories are suggestive of sprue, and in whom some 
symptoms still exist. These histories do not, however, justify a 
positive diagnosis. There are 19 in this subdivision. One gave a 
positive culture for the new species. Four gave monilias of type 
entirely distinct from mine, and in 3 of these cases the diagnosis of 
pellagra was pending. In one of these it has been positively con- 
firmed. Five are frank cases of pellagra now, and all were negative 
for monilia after repeated search. (2) Cases with a history of gastro- 
intestinal vagaries in which the dominant note is usually ‘‘ fermen- 
tative dyspepsia." There are 29 in this subdivision; 14 were posi- 
tive for monilia, 7 for my species and 7 clearly not mine, (3) Cases 
with inflamed tongue alone. There are three such cases, all negative 
for monilia. (4) Cases giving a clear history of past sprue generally 
some years back. There were 20 of these, and all were negative 
for monilia. (5) Five cases with a colorless history, or a history 
not diagnostic of sprue, which I failed to see as cultures were made 
and sent in by colleagues. All were negative for monilia. (6) Six 
cases with good histories of sprue awaiting confirmation by cultures. 
The preliminary plate cultures were mature at the time of my 
leaving San Juan. All seem to be of the type to which the new 
species belongs. 

Twenty-five, therefore, of the 82 cases in this group yielded 
monilia on culture, but only 14 belonged to the new species, a 
percentage of 17 for the new species. 

The third group consists of 66 cases. No one of these presented 
any symptoms of sprue, and many were apparently healthy in all 
respects. Four yielded monilia; two positive for the liew species, 
the other two being entirely at variance therewith. The rest were 
negative for monilia, giving a percentage of tlmee in this group 
for the new species. Animal experimentation nail be detailed 
when completed. 

The laboratory study of sprue has been limited to the working 
out of cultures, and this, naturally, has consumed much time, 
especially when one considers that all of the steps from the making 
of media, to titration, from collection of pathological specimens, 
to their cutting, mounting and staining, has with negligible excep- 
tions, been done personally by the nniter.. Nevertheless, a few 
remarks may be made on the subject of animal experimentation. 
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Small laboratory animals are susceptible to inoculation by tbe 
new species, usually dying of a general mycosis in a few days if the 
monilia has not had its virulence weakened by age or too frequent 
transplanting. A large Belgian hare received a few drops of a 
ten-day culture of the monilia, recovered from the patient mentioned 
in the forepart of this paper, by hypodermic injection into the 
muscles of the tongue. Death occurred from general mycosis in 
seventy-five hours, and the necropsy cultures were made from 
liver, spleen, kidney, lung, heart’s blood, and the muscles of the 
tongue. These cultures resulted directly pure for the new species 
in twenty-four hours. An interesting side-light is tlirown by the 
morbid anatomy of this hare upon the statement of most writers 
who have had the good fortune to autopsy cases of sprue, as 
the mucous membrane of the bowel was found to be coated 
with a white, grumous layer. Owing to the leaking of the syringe, 
the animal had received by the mouth from 1 to 2 grams of the 
culture, and upon examining the Stomach and small bowel they 
were found heavily lined with a white, creamy coating, examination 
of which demonstrated the immense preponderance of yeasts. To 
this it should be added that this animal, distinct from rats and 
guinea-pigs intraperitoneally injected, had a sharp diarrhea and an 
enormous production of gas before death. 

Intraperitoneally, two white rats were injected, one with a glucose 
bouillon culture of the new species recovered from another American, 
who like the first died of the disease; the other vdth a similar culture 
from the daughter of a physician dangerously ill of sprue in the 
stage of marasmic toxemia. Both animals died of general mycosis, 
and from both, pure cultures were directly recovered from all the 
principal organs. 

A hare which had proved himself resistant to the intraperitoneal 
injection of an old culture of the monilia, which promptly killed the 
first animal, received in the tissues of the ear 4 grams of a bouillon 
culture, and three weeks later it was found that the entire organ 
was the seat of a “blastomycotic” ulcer. 

Feeding experiments, however, have been disappointing, although 
not yet persistently and systematically worked out. A guinea-pig 
of about lOOO grams was fed the new species in pure culture mixed 
with malted milk, it having been previously fed throughout a period 
of ten days with malted milk alone. Diarrhea and gaseous disten- 
tion were produced, and after three weeks the animal died. The 
histopathological picture has not been worked out, but cultures from 
the organs were negative, save from mouth and stomach, which were 
positive for the new species and from the spleen, which gave a culture 
apparently unlike the new species. 

A monkey similarly fed, became weak, morose, and emaciated, 
with sharp diarrhea, and the predominating organism in his stool 
is a yeast which in culture proved to be the new species of monilia. 
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In' all feeding experiments, one should bear in mind that we are 
dealing with an organism of confessedly low virulence, and much 
patient and careful work must be done to elicit results worth citing 
as confirmatory. 

The original technic of Wassermann was applied to -the comple- 
ment-fixation test for cases of sprue by Gonzalez Martinez, of our 
Institute of Tropical Medicine, just as I was leaving the island for 
the United States. I selected three strains of the new species from 
among my cases, and an antigen was prepared from these. Twelve 
cases not sprue were negative, and four clinically and mycologically 
sprue were positive. It is interesting to add that since that time 
all cases not sprue, and awaiting the Wassermann reaction for 
syphilis, are subjected to the complement-fixation test for sprue 
and are so far all negative. 

M onilia, Species Undetermined. The organism is a typical monilia 
reproducing by side-buds and terminal conidia from specialized 
hyphse, as well as by budding from yeast forms. , Ascospores are 
never seen, but chlamydospore-like bodies are frequent, especially 
in older cultures. The yeast is round, from 2 to 7 microns in 
diameter, averaging from 3 to 4, with clear, clean-cut outline, 
usually containing a relatively large refractile body, and a much 
larger, faintly outlined vacuole. Tendency to mycelial formation is 
seen by the round yeasts enlarging and becoming oval. As the 
yeasts become larger, many active, highly refractive bodies of the 
size of a staphylococcus race incessantly about within the organism, 
reaching their largest number and greatest sjze in the chlamy- 
dospore-like, thick-shelled forms and frequently passing out into 
the fluid medium in which they grow, thus confusing the novice 
into believing that a contaminating coccus may complicate his 
apparently pure culture. 

The mycelium is well developed, usually very abundant and 
presenting sparsely branching hyplne, sometimes over a 1000 micra 
long which consist of articles from 10 to 60 micra long by 1.5 
micra broad, the usual length being 15 micra. These hyplire 
arc of two distinct varieties; thin, often granular and 1 to 1.5 
micra ivide, and thick, often clear and 2.25 to 3 or 4 micra 
wide. The latter variety, at times without apparent structure 
interiorly, is more frequently punctuated at regular intervals by 
the highly refractile bodies described in the round and oval 
yeasts. These are from J to 2 micra in diameter and give a 
brilliant beaded appearance to the article. They stain as for 
chromatin by Giemsa.^ At times ivith the refractile bodies, at 
times without them, articles are seen frequently to have rectangular 
vacuoles of the same refractive index as though seen in the larger 
yeasts, thus dividing the article as it were into compartments and 
giving the hypliK the appearance of a bamboo pole sanm longi- 
tudinally. In old culture many large yeasts are seen of 10 to 13 
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micra diameter as also involution forms of bizarre and clumsy 
outline, empty, collapsed chlamydospore-like bodies and heavy 
shelled prickle cells faintly suggesting the ova of asearis lumbri- 
coides. 

Staining Reactions. The best class of stains for this organism 
belongs to the Romanowsky series. I personally prefer staining 
overnight in a weak Giemsa as by it the nuclear elements come out 
beautifully. The only satisfactory stain I have yet found for the 
outer shell of the mycelial threads is by Bodin’s Victoria blue 
method. For staining in tissues there are only two methods that 
can be recommended and they are both of the highest excellence. 
The first is Weigert’s fibrin method giving fine contrast by Gram’s 
application. The second is Bodin’s Victoria blue method. This 
may be summarized as follows: (1) Paraffin sections of mercuric 
chloride, absolute alcohol or formalin fixed tissue sections not over 
5 micra; (2) after usual preparation for staining immerse for five 
minutes in a 1 per cent, erythrosin, aqueous solution. Wash well; 
(3) twenty-four hours in equal parts of a saturated alcoholic solution 
of Victoria blue and distilled water; (4) thorough washing in water 
and Weigert’s stronger Gram solution for five minutes; (5) thorough 
drying and differentiation in aniline oil and xylol, equal parts; 
(6) thorough washing and clearing in xylol; (7) mount in balsam. 

Cultural Peculiarities. The first labor was that of finding a 
specific medium. That one has been found in Sabouraud’s glucose 
agar, 4 per cent, -f-2, is evident to anyone who cares to try it. As 
far as these yeasts are concerned it is ideal, as bacterial growth is 
efficiently inhibited even in strokes from feces and agar plates, 
the monilia standing out with unfailing precision as moist, white 
colonies of sharply contoured lines. 

In culture from the tongue, a section lifter is sterilized in the 
flame and the borders and tip are gently scraped, the grumous 
material being spread upon a Sabouraud glucose agar slant by means 
of a sterile platinum loop. Twenty-four to forty-eight hours is 
all that is usually needed to bring out a monilia which is plated by 
the familiar three-plate method, and is easily recovered in another 
twenty-four to forty-eight hours in pure 'culture. For feces the 
Sabouraud agar is poured into a Petri dish, allowed to cool and 
harden, and is infected by parallel strokes. Suspicious colonies 
are then plated by the three-plate method. These methods were 
strictly observed in all cultures except that two, instead of three 
plates were frequently used. 

The following media were employed in studying the species under 
consideration: Plain agar, glucose-, maltose-, levulose-, saceharose-, 
galactose-, lactose-, mannite-, dextrin-, erythrite-, raffinose-, dulcite-, 
isodulcite-, inulin-, and nutrose-agars. Loeffier’s blood-serum 
mixture and plain blood serum; potato, plain and glycerinized; 
carrot, plain and glycerinized; plain gelatin, 20 per cent. 4-1; 
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plain and litmus milk; beer wort; Dunham’s peptone solution; 
ox bile; plain bouillon, sugar-free bouillon; glucose-, maltose-, 
levulose-, saccharose-, lactose-, and mannite-, bouillons at ^ 2 per 
cent, -f-1 and galactose-, dulcite-, dextrin-, raffinose-, arabinose-, 
inulin-, erythrite-, amygdalin-, asparagin and isodulcite at 1 per 
cent, d-l- 

The first four strains and several others later in the series were 
sown in all of these media and carefully checked upon as follows: 

All cultures were run for at least two weeks and daily notes taken 
of each before deductions were made. Before final conclusions were 
reached the purity of the culture was tested. Solid media were 
allowed to run several months, especially gelatin cultures. All media 
were carefully titrated, as a rule to +1 by the rules of standardiza- 
tion of media recommended by the Bacteriological Committee 
of the American Public Health Association. Incubation was 
practiced at 33° to 35° without rubber tops to the tubes, these 
conditions being apparently most favorable to the growth of this 
monilia. 

For fermentation tests, each culture in any sugar medium con- 
sisted of a fermentation tube, its control tube for final titration, 
and a litmus tube and its control to demonstrate daily progress 
in changing reactions. Incidentally it may be remarked that without 
titration by some such standardizing method as the one named 
above before sowing and at the close of the fermentation test, 
conclusions are greatly invalidated, as important and delicate 
reactions are quite missed. All sugar media were sterilized at the 
temperature of flowing steam for from ten to fifteen minutes on 
each of three successive days. Autoclaving splits the sugars. At 
the close of tbe period required for a complete fermentation test, the 
uninoculated media, which had been incubated along with the rest, 
was first titrated; then the inoculated media. Titration was per- 
formed in each case both hot and cold and the results recorded. 
The varying daily gas production was recorded as was the daily 
reaction in the corresponding litmus bouillon. 

The monilia in question was found to prefer an acid, although 
it vdll grow well in alkaline media. Its adaptability is further 
shown in that on every medium tried it grew without difficulty, 
but it flourishes most luxuriantly on glucose, levulose, maltose, 
saccharose, galactose, and carrot. 

The characteristics of the organism are best elicited by 
Sabouraud’s glucose agar, carrot, blood serum, plain gelatin, 
litmus milk, and by fermentation tests in glucose, levulose, maltose, 
and saccharose bouillon (2 per cent. +1) and galactose bouillon 
1 per cent. -j-l. 

On Sabouraud’s agar 'in from twenty-four to forty-eight hours 
a clean-cut, round, hemispherical, smooth, creamy white, moist, 
refractive colony is produced of the consistence of thick cream! 
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Small colonies are very beautiful under the lower power seeming to 
be like silvered mosaic. Later they tend to become acuminated in 
the centre and rapidly run togetlier to form a thick cream all over 
the agar. They give off a yeasty smell and remind me of some 
Porto Rican bread and the stools of mj”" cases. A young culture 
on solid media is not given to the production of mycelium but in 
the water of condensation it is abundant. Later the smooth creamy 
layer in some media, often apparently due to a mere bagatelle of 
half a per cent’s difference in acidity of the original media, becomes 
knarled and twisted like a bunch of worms or the roots of a vine — 
or even like a delicate honeycomb. 

The grovdh on carrot is distinguished by its tendency to rise 
high and stick rather closely to the line of plant, giving the appear- 
ance of heavy bits of raised embroidery. On blood serum a fine, 
not raised, at times almost invisible layer is made out. No lique- 
faction nor decolorization takes place. The growth in gelatin is 
remarkably faithful to type. It does not liquefy the media, stabs 
, showing a limited round growth on the surface and fine hair-like 
' lateral shoots all the way down to the lower extremity giving the 
appearance of a test-tube cleaning brush. 

Milk is not coagulated and litmus milk grows steadily more and 
more alkaline. There is no period of acidity nor decolorization. 

In discussing the sugar tests I shall have to take issue with the 
eminent authors whose versatility has enabled us to make use of 
these valuable but much over-rated means of differentiating species. 
Whether these gentlemen used our exact American methods of 
titration is open to speculation. They do not say that they did but 
I suspect that they did not. Had thfey done so perhaps Castellani 
and Chalmers would not offer such a bewildering series of “species” 
of monilia to the interested reader. 

Such “ species” as are to be depended upon not to produce gas 
when they are supposed to produce acid alone in a certain sugar 
bouillon, especially when they furiously ferment glucose, maltose 
and levulose, do not seem to me good. For one thing stands out 
quite clearly in these sugar tests: If a monilia produces acid, it is 
likely to produce gas, sooner or later. I have so-wn strain IV on 
one occasion and produced acid and gas in glucose, maltose and 
levulose; acid alone in saccharose and galactose. Two weeks later 
I have sovm the same monilia, not from the culture on sugar media, 
possibly by that time educated to ferment sugars, but from the 
original source of the first culture. The result of this re-sowing 
was gas and acid in saccharose and galactose, as well as in the 
first three. 

The species must not therefore be lightly made on sugar tests 
alone, when solid media, morphology and 'hanging drop specimens, 
not to mention inoculation results in animals, complement fixation 
tests, etc., speak for unity. In general, however, sugar tests 
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are a wonderful help if one will only remember that a lively acid 
and gas producer in glucose, levulose and maltose will often do 
likewise in saccharose and galactose. 

The species under consideration brings about a reaction tending 
toward alkalinity in all other sugar-media, with the possible excep- 
tion that mannite and dextrin are, apt to remain unchanged. 
Plain and sugar-free bouillon lose also in acidity. The character- 
istic of this monilia in bouillon' is to leave the media clear, even 
after very long growth, with a more or less abundant sediment at 
the bottom of the tube. The growth at the surface varies, being 
almost nil if the organism does not grow vigorously in the par- 
ticular media, very heavy if it does. Heavy groivths at the , 
surface produce a pellicle with a thick collar at the circumference 
which in the process of evaporation of the liquid is drawn out 
into a belt around the inside of the tube. Later this pellicle falls 
to the bottom and a new one takes its place. The superficial 
growth is more apt to have a predominance of mycelium, the 
sediment an excess of yeasts. 

Conclusions. Bahr’s evidence in favor of regarding sprue as a 
“blastomycotic” infection is as follows: 

1. Yeast cells and mycelial elements are found intracellulary 
in scrapings of the tongue lesions at an early stage of the disease, 
but cannot be found at a later stage in scrapings of the same struc- 
ture when inflammatory symptoms have subsided. 

2. Yeasts are the only organisms found in the deep layers of 
the tongue in microscopic sections; the evidence that this infec- 
tion is not one of recent date receives support from the chronic 
inflammatory changes in the corium of the papillee, and from the 
presence of Russell’s bodies in this situation. 

3. The desquamation of the epithelial cells, accompanied by 
subacute inflammation of the tongue and of the esophagus, are 
changes such as would be expected from a study of the mode of 
growth of the thrush fungus and of its low order of virulence. 

4. A general infection of the intestinal mucus with yeasts was 
found in sprue post-mortems, but no such a general infection in 
26 cases of other chronic wasting diarrheas. 

5. The stools of sprue, their frotliy and gaseous charaeter, are 
sueh as one would expect in a blastomycotic infection of the in- 
testinal canal. 

6. The relapsing nature, the chronicity and latency of the disease, 
are compatible vdth what is known of the life history of the blasto- 
myces, their periods of attenuated growth and powers of sudden 
reerudescence. 

7. There is no evidence in favor of regarding the sprue yeast 
fungus as being otherwise than identical with the thrush fungus 
(jMonilia albicans), an organism possessing a very low pathogenic 
power, bqt it is possible that under certain cpndi-tions, as for instancy 
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in the tropics, this power may be greatly augmented. In support 
of this view I may add that it is a well-recognized fact that there are 
numerous varieties of yeasts employed in brewing beer and in making 
wine, and the predominance of one variety in certain districts 
imparts to the local wine its characteristic flavor, which, though 
differing widely from each other in their powers of grovdh and 
fermentation, yet resemble each other minutely in their morpho- 
logical and cultural character. May it not be tliat their pathogenic 
as well as their other properties, are capable of being influenced 
by local conditions? 

8. Wasting and anemia, both sjTnptoms of sprue, can be pro- 
duced by continuous intravenous injections of small doses of broth 
cultures of a pathogenic yeast; moreover, a degeneration of the 
hepatic capillary endothelium, apparently similar to that found in 
the sprue spleen, may be produced in these animals by the same 
means. 

9. Diarrhea, atrophy of the lingual papillse as in sprue, digestive 
disturbance, and an aphthous ulceration of the mouth are commonly 
found in infants, the subjects of thrush infections in temperate 
zones. 

10. It is possible that obscure diseases of the alimentary canal 
in children in temperate zones, such as Gee’s celiac diarrhea, are 
of the same nature as sprue in adults in the tropics. A hj^iothesis 
of this sort would explain the occurrence of sporadic cases of sprue 
in temperate zones. 

11. The local affection of different portions of the digestive tract 
with this fungus would best explain the varying clinical manifes- 
tations of sprue. 

12. To maintain such a hj’pothesis it is necessary to stipulate 
for a third factor, a predisposing cause, which may exist in the local 
tropical climatic conditions, which favor a more precocious and 
luxuriant growth of all fungi, a matter of common observation 
to all laboratory workers in the tropics. 

I am able to fully corroborate Bahr’s evidence in all save human 
necropsy findings, as yet denied me, and mth the exception of his 
statement that the sprue yeast fungus bears no evidence of being 
otherwise than identical ndth monilia albicans. In this matter we 
are not in accord as far as it may apply to Porto Rico where I 
have described a species, not monilia albicans, present in 100 per 
cent, of my cases of clinically positive sprue. In addition to this 
I have isolated this new species from the centre of a loaf of bread 
from an endemie focus in Porto Rico. 

I therefore offer the following tentative conclusions drawn from 
the work as studied in Porto Rico and described in the body^of 
this paper and from the accepted facts presented by authors re- 
garding the human histo-pathology. 
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Conclusions, (a) Clinical: 

1. Sprue is usually a mild disease with a veiled picture in which 
intestinal fermentation is usually present, a tendency to spon- 
taneous cure and a ready submissiveness to a non-carbohydrate 
diet. 

2. Tongue lesions are often clinicallj'’ and histo-pathologically 
indistinguishable from ordinary thrush, a disease due as a rule to 
monilia albicans. 

3. Clinically and histo-pathologically the picture of the tongue 
is projected on through stomach to intestine. 

4. Chronic intoxication supervenes after well-developed sprue, 
and the liver atrophies without cirrhotic changes, secondary anemia 
making its appearance. 

5. The intestinal lesions produce large, acid, frothy, white 
stools with excessive gas production, and full of yeasts. The char- 
acter of these stools does not warrant the belief that serious ulcera- 
tion takes place. 

6. There is a tendency to chronicity and to periods of latency 
in which decided betterment or apparent cure may take place. 

7. Drugs are of little avail save when used symptomatically 
for definite clinical crises and no specific has yet been found. 

(b) Epidemiological: 

1. Sprue is a disease of tovms and cities where bread is a staple 
food. 

2. Sprue is apparently rare in the country districts where bread 
is not at least a daily food and where often it is eaten only at long 
intervals. 

3. Family endemics are noticeable. 

4. There seems to be a racial predisposition to sprue in persons 
of northern birth. 

(c) Biological: 

1. A monilia, not heretofore described, and of undetermined 
species is apparently constantly found in cultures from the inflamed 
tongue or feces of persons suffering from sprue in Porto Rico. 

. 2. This monilia has been found in the centre of a cooked loaf 
of bread baked in an endemic zone. 

3. This monilia has been found in certain cases of fermentative 
disturbance of the intestine in which the complete picture of sprue 
is not developed. 

4. The monilia is found in only 3 per cent, of persons, apparently 
entirely healthy or, at least, free from any gastro-intestinal dis- 
turbance. 

5. The complement fixation test is positive for all of the reduced 
number of cases of complete sprue in which it has thus far been 
applied and negative for several times that number of persons 
without sprue. 
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6. This monilia is not only productive of mycotic septicemia in 
small laboratory animals injected with virulent culture but will 
produce severe and intractable mycotic ulcers in their tissues 
when they are relatively immunized to the extent of preventing a 
mycotic septicemia. 


THE OCCUERENCE OF SPRUE IN THE UNITED STATES.^ 

By Edward J. Wood, M.D., 

■WILMINGTON. N. C. 

Tropical sprue, or psilosis, was probably first referred to in 
American literature in the writings of Dr. John Brickell,- a Dublin 
physician, who was an emissary of the Crown to the Cherokee 
Indians earl 3 ’- in the eighteenth century. In his report he discusses 
the diseases of the colonj' of North Carolina, and in addition to 
j'^aws he mentions “white flux,” which, in all probability, was the 
disease described in 1776 bj’^ Hillary, in Barbadoes, as sprue. The 
identity of this West Indian sprue was never questioned by Sir 
Patrick Manson,^ though Carnegie Brown'* still contends that true 
sprue is limited in its distribution to tropical and subtropical eastern 
Asia. Fortunately for us manj'^ of our medical rqen, especially 
of the Army Medical Corps, became familiar with true sprue in 
the Philippines, and not onlj'- brought back wnth them this intimate 
acquaintance, but were able to identify the disease known as sprue 
in Porto Eico as true sprue of the East. In recent jmars many 
observers have suspected that sprue existed in the United States, 
but only in the last decade has anjmne had the temerity to actuallj'^ 
make the diagnosis except in cases invalided from the tropics. The 
return of missionaries from China and Cejdon suffering from sprue 
has given us many opportunities to become familiar -with true 
Eastern sprue and to compare it w'ith the milder type of sprue in 
the Southern States. 

In 1905 St. J. B. Graham,® of Savannah, reported four cases of« 
sprue which had originated in Georgia. This observation was based 
on experience in the Philippines, and the correctness of the diagnosis 
can hardlj’ be questioned. 

In 1907 H. F. Harris,® of Atlanta, reported a number of cases 
of sprue. Later in that same j-^ear Searcjq of Alabama, reported 


' Presented at the meeting of the Association of American Physicians, in "Wash- 
ington, May 13, 1915. 

- The Natural History of North Carolina, Dublin, 1737. Reprinted by the State 
Library of North Carolina. 

^ Tropical Diseases. 

•' Sprue, AVilliam "Wood & Co., New York. 190S. 

‘ Georgia Practitioner, August 15, 1905, xi. 

^ Tropical Sprue, Report of the Georgia State Board of Health, 1907. 
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the existence of pellagra^ and Harris concluded that he had confused 
the two diseases; but a perusal of his careful report will convince 
anyone that at least some of his cases were sprue, and it is not 
improbable that his cases of pellagra were complicated by sprue. 
In a recent personal communication, Dr. Harris says there exist 
in Georgia cases which exactly correspond to tropical sprue of the 
East. 

In 1909 R. Hessler,'' of Logansport, Indiana, published an article 
on sprue, but his experience seems to have been limited to cases 
invalided from the tropics. In 1911 3. K. Simon, » of New Orleans, 
reported a probable case of sprue. 

In 1912'^ I called attention to the existence of sprue in the United 
States in connection with the recognition of pellagra. The two 
diseases are greatly confused, for reasons to be mentioned later. 

At the last session of the American Medical Association, Hiatt 
and Allan''’ reported a number of cases of true sprue. Some of the 
cases were invalided from Porto Rico, but in one instance, at least, 
the case originated in North Carolina and the victim had never 
been out of the state. The most valuable feature of this article 
is the comparison of the disease brought in from the tropics and the 
disease as it occurs in this country. These observers have had the 
opportunity to study the disease from the two sources, and their 
conclusions are most important in settling this disputed point. 

At the School of Tropical Medicine of Tulane University no case 
has yet been observed which originated in the United States, though 
quite a number from the West Indies have been studied. Notably 
among the latter is an unpublished case of Dr. Allan Eustis, with an 
autopsy by Dr. C. W. Duval. The case came from the Charity 
Hospital in New Orleans. 

The .place occupied by tropical sprue in medicine at this time is 
most unsettled. Manson, Cantile, Begg, P. H. Bahr, and many 
others, especially of the English observers, count it a definite dis- 
ease entity, while W. E. Musgrave and T. W. Jackson consider it 
a condition or state which may occur in conjunction with or .as a 
complication of many of the diarrheal diseases of warm climates. 
This latter position is ehiefiy justified by the great variability in the 
descriptions of the various writers. Any condition attended with 
stomatitis and diarrhea has at one time or another been diagnosed 
sprue. Such a state of things is most unfortunate, and will probably 
not be corrected until the causative agent of sprue is definitely 
determined. Faulty use of synonjuns has added greatly to the 
unsettled place of sprue in medicine. This is well illustrated in the 
use of hill diarrhea as a synonym when a number of observers are 


' Jour. Indi.^na .State Med. Assn., April, 1909. 

* South. Med. .Tour., July, 1911. 

' A Treatise on Pellagra, 1912, Appleton & Co., New York 
Jour. Amor. Med. .Assn., 1914, Ixiii. 
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quite emphatic that this disease and sprue are not related in any 
sense, hlanson gives in his list of the synonyms of sprue, Cochin- 
China diarrhea, while Dr. C. W. Stiles, in a personal communication, 
says that medical zoologists understand by this term an infection 
with the Strongyloides stercoralis. This infection was found by 
Dr. Stiles in a number of the Southern States, with a distribution 
almost identical with that of uncinariasis. 

Leonard Rogers,^^ in discussing the results obtained by him in 
the treatment of sprue in Calcutta with emetin and a streptococcal 
vaccine, remarks that the vaccine efl'ect was quite striking, and in 
explaining it adds, “We should bear in mind that sprue is a purely 
clinical term, and there may be more than one causative agent, just 
as in the case of dysentery.” 

The term sprue has been adopted in the nomenclature of diseases 
of the Royal College of Physicians. The word was borrowed by 
Manson from the Dutch word “spruw,” which was used in Java 
to designate the disease. If the original description of INIanson is 
followed closely there need hardly arise confusion from the use of 
the term. Unfortunately the word has been so loosely used that it 
has tended to justify the position of those who contend that there 
is no such disease. 

W. E. Musgrave^^ proves one of the most convincing advocates 
of the view that sprue is merely a condition or state which may 
occur in various intestinal infections. In spite of this in one of his 
cases no parasitic cause was found, and the case must be regarded 
as sprue. 

h'layo Robson'^ found that in many cases in which the diagnosis of 
sprue had been made, the condition was really a pancreatic disturb- 
ance of an inflammatory type, and that in other cases pancreatic 
involvement formed an important complication. In this connection 
it is interesting to note that Musgrave in one case noted that the 
pancreas was small and presented a dark, muddy appearance, but 
without areas of hemorrhage or necrosis. In another of his cases 
the pancreas Was' pale and firm. In Eustis’s case the autopsy notes 
by Duval mention a resistance on cutting indicative of interstital 
changes of the pancreas. It seems probable that some cases of 
chronic pancreatitis have been confused with sprue or that in sprue 
the pancreas plays an important role. It is obvious that much 
study is needed to clear up the question of the possible relationship 
of the pancreas to sprue, and that this work must be along the lines 
of histological study of the pancreas and of pancreatic functional 
tests. 

According to the original description of sprue by Manson there 
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is a definite symptomatology which should save much of the present 
unnecessary confusion. It is a chronic disease occurring in the 
tropics and in certain subtropical sections which is characterized 
chiefly by a peculiar type of diarrhea, by stomatitis, by decrease in 
the size of the liver, and by marked secondary anemia. There is 
a tendency to frequent recurrences and the downward course. 
The diarrhea occurs chiefly in the morning hours, and is unattended 
by tenesmus, blood, or mucus. The movements are semiliquid, 
though at times more nearly liquid, acid in reaction, and contain 
much gas. The odor is regarded as peculiarly foul. The color is 
light, due to a colorless reduction product of hydrobilirubin known 
as leukobilirubin. In addition to this the large amount of fat in 
the stool contributes to the light color. The size of the stool is a 
notable point, one which was emphasized by the late J . H. Musser 
as a valuable sign in pancreatic disease. In addition to the failure 
in the absorption of fats it is generally claimed there is a defective 
carbohydrate digestion. P. H. Bahr^'* found in his Ceylon cases 
that the fat absorption varied from 70 to 90 per cent., and that there 
was a complete absence of all pancreatic ferments. In a case of 
sprue from Porto Rico, Pratt and Spooner^^ found in addition to the 
intestinal distmbance pancreatic insufficiency which was indicated 
by the Einhorn-Schmidt thymus test and the Sahli glutoid capsule. 
The absorption test showed a fat loss of 45 per cent, and a nitrogen 
loss of 15 per cent. Though the stools were light in color there was 
a definite reaction for hydrobilirubin by the Schmidt test. The 
stools were yellow and voluminous, and contained many oil droplets 
as well as crystals and flakes of fat. It will be noted that these 
observers found a much greater fat loss than did Bahr. In a recent 
personal communication, Dr. Pratt mentions a case of sprue with- 
out pancreatic insufficiency in which 'the fat loss was found to be 
59 per cent. He thinks that in this case the intestinal lesion is 
probably responsible for the condition. 

The reduction in the size of the liver is not distinctive of sprue, 
as it occurs in other like conditions, as, for example, pellagra. It 
is the result of the general condition of malnutrition. Likewise, 
the anemia and marked prostration are of no particular significance 
from the diagnostic standpoint. 

Sir Lauder Brunton'® makes small mention of the shrinkage of 
the liver or the type of diarrhea, but lays particular stress on the 
aphthous stoinatitis. Unfortunately, there is as much diversity 
in the description of the mouth symptoms as of the character of the 
feces. The original account of Manson is the most accurate, and 
should be followed. He recognizes definite stages through which 
the inflammatory process passes. In the beginning there is simple 

“ Soc. Trop. Med. and HyR., London. 1914 . 

“ Jour. Amer. Med. Assn., lix. No. 3. 

'' Edinburgh Med. Jour., 1900. 
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hyperemia, which is followed by denudation of the epithelium, and 
this, in turn, is followed by the formation of minute herpetic ves- 
icles which occur singly or in groups, and are surrounded by inflam- 
matory areolse. The vesicles rupture, leaving small, superficial 
erosions which are very painful. Congestion and swelling of the 
fungiform papillfe, particularly about the tip and edges of the tongue 
as well as superficial cracks on the dorsum, are also mentioned. 
From this account of Manson the various writers have departed 
in varying degree. Most writers are content if there is glossitis 
or esophagitis to pass over the further consideration of the degree 
or kind of process and count it a positive symptom. Because of this 
lack of accuracy there is great confusion with a number of condi- 
tions, but chiefly with pellagra. It is to be recalled that in pellagra, 
as a rule, there does not occur definite ulceration, though Crombie’s 
molar ulcer has been noted By H. F. Harris. There is no reference 
in sprue literature to salivation, which is so conspicuous a symptom 
in pellagra. The pain 'from glossitis, pharyngitis, and esophagitis 
is much more acute in pellagra than in sprue. 

W. Allan^^ has called attention to the marked similarity of the 
symptoms of amebic dysentery and pellagra when the sldn erup- 
tion of the latter is absent. This same warning should be mentioned 
in connection with the differentiation of amebic dysentery and sprue. 
This difficulty is made the greater by the fact that sprue may com- 
plicate amebic dysentery. In amebic dysentery the simple fact 
of the occurrence of stomatitis and diarrhea (the two symptoms so 
often counted sufficient for a diagnosis of sprue) will lead to error 
without a study of the feces. 

The disease most frequently confused with sprue is pellagra, and 
it is this fact which justifies this report. There is so much similarity 
in a portion of the disease picture of sprue that some writers, notably 
J. Burnet,^® of Edinburgh, and C. E. Stewart'^’ argue that the two 
are in reality one and the same. 

In the United States the diagnosis of pellagra in the absence of 
skin lesions is made with considerable possibility of error. It may 
be that in those countries where the disease has occurred for a much 
longer period, the medical profession has acquired more skill in 
its recognition, basing their opinions on signs other than the skin 
manifestations. For the present, at least, we are not justified in 
making such a diagnosis without skin lesions unless the history 
of a past outbreak is quite definite. In reviewing my cases, which 
began in 1905 and include several hundred, I find that at the time 
of examination the skin lesions were wanting in a large number, 
and a note is made leaving doubt as to the correctness of the diag- 
nosis. In following, up -these cases it is interesting to note that a 
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considerable proportion never developed tbe necessary symptom 
for such a diagnosis. A number have died of other diseases and only 
a comparatively small portion were cases of pellagra. A large part 
of these cases we now know suffered from tropical sprue, which was 
supposed not to occur in this country. Emphasis should be placed 
on the fact that in spite of an experience of several hundred cases 
of pellagra, extending over a period of ten years, any diagnosis 
made in the absence of skin lesions at that time was simply guess- 
work. 

In an editorial in the London Journal of Tropical Medicine and 
Hygiene"^^ the question of the probability of the identity of sprue 
and pellagra is strongly argued. The writer finds a marked simi- 
larity in the stools in both diseases as well as indicanuria and patho- 
logical changes in the intestinal tract which closely resemble one 
another. Tuczek found in pellagra an attenuation of the .intestinal 
wall as a result of atrophy of the muscular coat and also occasional 
hyperemia and ulceration of the large intestine. The editorial 
notes, further, that in sprue the mucosa is almost entirelj'^ destroyed^ 
and is replaced by a structureless substance containing leukocytes. 
The submucosa appears much thickened and fibrous tissue is abun- 
dant. The muscular coat is greatly thinned. The argument is 
concluded by the statement that the gastro-intestinal sjTnptoms 
which are prominent in both conditions are strikingly alike, and that 
.results obtained from examination of the gastric contents, stools, 
blood, and urine reveal almost identical conditions. The writer 
thinks that the nervous and mental sjunptoms which occur in 
some cases of pellagra have been given undue prominence. Singer,^! 
working with the Thompson-McFadden Pellagra Commission, 
found the incidence of pellagrous insanity to be 40 per cent., which 
is much lower than the incidence in my own cases in North Carolina. 
This observer regarded the nervous manifestations as toxic, sub- 
siding with the disease activity. The definite cord degenerations, 
so well described by Tuczek’^ and so abundantly confirmed in this 
comitry in the few years in which such study has been possible, 
would throw the weight of evidence on the side of a disease to be 
ranked with sjqihilis, which it more closely resembles than any other. 
In one of our earlier cases there was definite degeneration of the 
columns of Goll and Burdach in the dorsal and lumbar cord. The 
patient was a negress, aged seventeen years, who was suffering the 
first outbreak. It is not reasonable to assume that reparation of 
this organic change would have occurred had she not succumbed. 
As a rule, organic nervous change does not occur until the victim 
of pellagra has suffered at least three outbreaks. Vsffien it does occur 
as a consequence of some toxic action it can be counted that the 
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disease has reached the stage from which there is no recovery. 
While there is a. toxic pellagrous psychosis unattended by any 
definite cerebral lesion, it is to be remembered that the spinal cord 
alone does not bear the brunt of the whole process. The growing 
tendency to make light of the nervous consequences of pellagra 
is to be deplored. Equally as much so as sypliilis does pellagra 
attack the nervous system, and it might not be going too far to say, 
more so. It is probably in this one feature that we see the most 
distinctive difference between pellagra and sprue, for in the latter 
the nervous system does not suffer. 

In the beginning of the process it is often diflScult to distinguish 
pellagra from sprue. Harris noted that in some of his cases the feces 
were typical of the sprue type, though the eruption of pellagra was 
present. It must be remembered in this connection that sprue 
may complicate pellagra. As a rule, the diarrhea of the two dis- 
eases may be readily distinguished. In pellagra the feces are gener- 
ally more fiuid, darker in color, not limited to the early hours of the 
day, and attended with more or less tenesmus and mucus. In sprue 
the stool is much larger than normal, quite light in color, acid in 
reaction, containing much gas, and usually occurring in the early 
hours of the day. The essential differences, however, are to be 
found in a chemical study of the feces. For this purpose we used the 
Schmidt test diet to determine the ratio between the fats and nitro- 
gen intake and the output in the feces. In this work we were, 
guided largely by the advice of Dr. J. H. Pratt.-^ We feel justified 
in the assertion that in pellagra the fat loss and the nitrogen loss 
in the feces are not abnormal. In one case of great gravity, which 
resulted in the death of the patient a few days after the observation, 
we found that the fat loss was 5 per cent, and the nitrogen loss 
7 per cent. In another case of long standing the fat loss reached 
17 per cent, and the nitrogen loss was 6.63 per cent. In sprue the 
findings are quite different. It will be recalled that Sir Lauder 
Brunton, Begg, Mayo Robson, and others found evidences of 
pancreatic inactivity or actual disease in spure. J. H. Pratt has 
called attention to the danger of error in counting a pancreas which 
is found on examination to be increased in hardness as a diseased 
organ. A number of these observers have noted the macroscopic 
findings of interstitial changes in the pancreas, but this alone should 
not constitute sufficient evidence of organic change. Oftentimes 
such an organ is capable of full function in spite of this apparent 
overgrowth of connective tissue. Begg thought that the failure 
of his yellowed santonin treatment in certain cases was due to com- 
plications, chief among which was. pancreatitis. Cammidge found 
that in the urine and feces of fourteen cases pancreatitis occurred 
six times. 

With all of this evidence pointing so strongly to a disturbance 


2’ Amer. Joxjr. Med. Sci., March, 1912. 
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of the pancreas in sprue we carefully studied a number of cases of 
pellagra to determine this possible relationship. Our findings were 
entirely in accord with those of Myers and Fine^^ working with the 
Thompson-McFadden Pellagra Commission. They found that 
in pellagra there was practically normal utilization of the various 
foodstuffs. The fat utilization was good in all cases, though in 
three of their series of fifteen it was slightly below normal. At 
times we find the stools in pellagra to be acid. The Sahli glutoid 
capsule test in one case showed no return .in the urine in five hours, 
and in this case there was an excess of meat fibers, but we found this 
to be exceptional. As a rule, the salicyluric acid appears in the 
urine in the normal time, the meat fibers are absent. The Schmidt 
beef-nucleus test, using the silk-gauze bags, was frequently tried, 
and in no case were there any nuclei to be found on sectioning and 
staining with eosin and hematoxylin. The test for trypsin showed 
its presence. 

Observers in the tropics hitherto have been unable in many cases 
to distinguish between sprue and pellagra because of the absence 
of the skin lesions. The skin lesions of pellagra occupy only a small 
fractional part of the time of the outbreak, or may be so trivial as to 
be entirely overlooked. Such confusion may be avoided by a study 
of the feces. A fatty diarrhea alone would be the best single symp- 
tom for the diagnosis of sprue. 

Summary. 1. Tropical sprue occurs in the Southern States, 
where it is frequentl^^ confused with pellagra. 

2. Sprue is a definite disease entity with a definite symptomatol- 
ogy, which when followed should cause no diflBculty in diagnosis. 

3. There is much evidence tending to justify a further study in 
order to determine whether the characteristic sprue stool is or is 
not due to a lesion of the pancreas. The deficiency of pancreatic 
function in sprue may be due to actual pancreatic change, or a dis- 
turbed intestinal function may play a part in the findings. 

4. The only certain means of differentiation between pellagra 
and sprue is a study of the feces. Fatty stools with great fat and 
nitrogen loss are characteristic of sprue, while in pellagra the fat 
and nitrogen absorption are about normal even in spite of the 
diarrhea. 

5. Sprue, may complicate any of the intestinal diseases and add 
to the confusion in diagnosis, therefore, for the present at least, 
the diagnosis of pellagra should not be made in the absence of skin 
lesions except when the history of a former outbreak is definite. 

I am especially indebted to Professor Isadore Dyer, of Tulane 
University School of Medicine, and to the librarian of that school 
for many kindnesses. To Mr. George F. Catlett I am indebted for 
material help in definitely determining the chemical differences 
in the stools of pellagra and sprue. 

« First Progrosa Report, Thompson-McFadden Pellagra Commission. 
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GANGRENE OF THE LUNG. 

By George Douglas Head, B.S., M.D., 

ASSOCIATE PROFESSOR OF MEDICINE, UNIVERSITY OF MINNESOTA. 


The diagnosis of gangrene of the lung is iisuallj’’ made without 
difficulty, provided the sputum and breath of the patient give out 
the characteristic, penetrating, fetid smell of decaying or burned 
flesh. In those cases where no such foul odor is present, and autopsy 
findings indicate that a considerable percentage of the cases fall 
into this group, the recognition of the nature of the pulmonary 
lesion is very difficult, and the diagnosis is usually made at autopsy. 

In the following case the diagnosis of gangrene of the lung was 
made by plunging a long exploring needle into the area of lung 
involved and withdrawing about 5 c.c. of dark-colored fluid having 
the' typical smell of gangrene and containing cellular elements of a 
peculiar type. Without this evidence the diagnosis of gangrene 
of the lung could not have been made, since neither the breath of 
the patient nor the sputum coughed up gave out an odor suggestive 
of gangrene. 

This case also illustrates the value of this procedure in establishing 
the diagnosis of gangrene of the lung. v 

A case of typhoid fever complicated by thrombosis of the right 
femoral vein and gangrene of the base of the right lung terminating in 
death; Matt. H., aged thirty-three years, male, laborer, Bohemian, 
was admitted to the jMinneapolis City Hospital December 12, 
1905, complaining of cough and high fever. His family and personal 
historj’" were both negative, except a five weeks’ sickness three years 
before admission, the nature of which he was ignorant. He drinks 
and smokes moderately. 

Patient’s present illness dates back three weeks prior to his 
admission. He was working in the flour mills at the time. The 
patient was so ill and understood English so poorly that the details 
of his illness could not be secured. It was learned that he had had 
high fever, considerable cough, and some pain in his chest; that at 
times he had been delirious, and for the last Aveek had been groAving 
gradually worse. 

The patient was a well-nourished, hardy looking laboring man; 
AA^as nerAmus and restless; marked jactitation of arms and legs; 
pupils equal; foul breath; sordes on lips and teeth; heaAuly coated, 
dry tongue; semidelirious; respirations rapid and labored; some 
cough, AA'ith tenacious bloody sputum; pulse 110, temperature 104. 

A careful physical examination was negatiA'^e for organic disease 
outside of the lungs and the CAudence of typhoid fever. 

Posteriorly in the midscapular region upon the right side the 
percussion note Avas impaired at a point 3 cm. aboA^e the angle of the 
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scapula, changing to a dull note from the angle of the scapula 
downward. The area of dulness was not movable. Vocal fremitus 
was not increased over this area of dulness. The breath sounds 
were suppressed in the area of dulness. A 'few fine moist rales 
could be heard on cough or forced breathing over this area. No 
tubular breathing could be heard. 

The heart was negative; vessel walls somewhat thickened; 
abdomen moderately tympanitic; spleen not palpable. Leukocyte 
count 6200. Urine: no albumin, no sugar, no casts. Widal 
reaction positive. Sputum contained red blood cells and diplococci, 
but no tubercle bacilli. 

The clinical diagnosis of typhoid fever was made, but’ the con- 
dition in the right chest was puzzling. 

The patient remained in the hospital until his death — fourteen 
days. During this time he ran a high fever; ranging between 
100.2° and 105°. Pulse 100 to 130. He was delirious much of the 
time, and extremely restless. His cough was persistent, at times 
paroxysmal and severe. The sputum was at times blood-tinged. 
At no time was there any odor to the sputum or the breath of the 
patient suggesting gangrene of the lung. 

The bedside notes upon the lung condition at various dates 
during the illness were as follows: 

Note of December 14: “Area of dulness in base of right lung is 
still present. Vocal fremitus is lost over this area. Bronchophony 
diminished. Many fine moist rales are interspersed with an occa- 
sional high-pitched sibilant rale heard in the area of dulness. These 
rales are most marked just below the angle of the scapula.” 

Note of December 15: “Area of dulness in right lung is 
unchanged. Vocal fremitus is absent over area of dulness. In 
this area on quiet breathing a friction-like, crackling sound can be 
heard close to the ear, most marked at the angle of the scapula. -On 
deep inspiration and cough one hears over the area of dulness many 
coarse moist rales and an occasional sibilant rale. The upper part 
of the right lung and left lung exliibit no important phj^sical signs.” 

The diagnostic comment upon the lung condition at this date 
reads as follows: 

“The irregularity in the course of the temperature, the prolonged 
history of the illness, the absence of leukocytosis, and the absence 
of the usual physical signs of lobar pneumonia suggest strongly a 
tuberculous lesion in the base of the right lung. The sputum, 
however, is negative for tubercle bacilli. It is possible that we may 
be dealing with a massive pneumonia, or a lobar pneumonia com- 
plicated by a pleuritis with a thickened shaggy pleura, masking 
the distinctive signs of the lung consolidation. ' That the dulness 
is not due to an accumulation of fluid in the right pleural' cavity is 
probable because of the presence of the pleural friction rub and 
the absence of movable dulness. There is no etiological factor 
to suggest infarct.” 
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Note of December 16: “Sputum still bloody. Area of dulness 
in base of right lung as before. Absolute dulness begins about the 
angle of the scapula behind, at the posterior axillary line about the 
eighth interspace. Vocal fremitus is absent over dulness. Distant 
tubular breathing is suggested on auscultation. Many moist 
rales heard in base of left lung posteriorly; anteriorly over the 
fifth interspace a pronounced friction rub can be heard which is 
sharply localized between the parasternal and the left nipple lines.” 

Note of December 21: “When the patient lies on his left side 
the area of absolute dulness extends practically in a transverse 
line, around the right chest, beginning at the fifth interspace in 
front, in 'the sixth interspace in the postaxillary line, and at the 
angle of the scapula posteriorly. 

Over area of dulness many loud moist rales can be heard with an 
occasional loud friction rub. Above the area of dulness even up 
to the apex of the lung, loud bubbling moist rales can be heard.” 

Today after the examination a long exploring needle of good 
caliber was introduced into the right chest just below the angle 
of the scapula posteriorly and over the area of dulness; 10 c.c. of a 
dark, chocolate-colored fluid were withdrawn (see Plate). The odor 
of this fluid was foul, and suggested at once gangrene of the lung. 
It contained (a) a few red cells, (b) a moderate number of leukocjdes, 
(c) a moderate number of, large mononuclear cells varying in size, 
the largest being about three to five times the size of leukocytes. 
In the protoplasm of these cells were many black pigment granules 
(Plate, A). Many black pigment granules were also seen free in 
the fluid and also in some of the leukocytes (Plate, B and B). 
These large mononuclear cells witli pigment particles were alveolar 
epithelium undergoing degeneration. Some of these showed a 
thick cell membrane. The nucleus could not clearly be made out 
in many of them (Plate, E). 

The diagnosis of gangrene of the lung was made upon the odor 
and character of the fluid withdrawn, and the patient was referred 
to the surgical side. 

A lung drainage operation was done by Dr. J. C. Stewart. There 
was no fluid in the pleural cavity. The lower lobe of the right lung 
was gangrenous, soft, and friable. A foul-smelling, dark, grumous- 
looking fluid exuded when explored with the examining finger. 
Drainage from the gangrenous lung by tube was established. 

The patient’s condition remained unchanged after operation, 
except that the distressing spasmodic cough subsided and the 
temperature was not so high. The patient continued to lose 
strength, developed a talkative delirium, and died upon the fifteentli 
day after admission. 

Postmortem diagnosis made twelve hours after death: 

(a) Typhoid fever in fifth week with multiple ulcers in the ilemn 
partially healed. 




Puncture Fluid from Case of Gangrene of Lung. 

A = Alveolar epithelium with blood pigment. 

B = Free blood pigment. 

C = Leukocytes. 

D = Leukocytes with black pigment granules. 

E = Alveolar epithelium undergoing fatty degeneration. 
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(6) Gangrene of lower lobe of right lung. Middle lobe of right 
lung collapsed. 

(c) Embolism of branch of pulmonary artery with partially 
organized thrombus in vessel leading to gangrenous area. Ends 
of vessels in gangrenous lung area eroded. 

(d) Thrombosis of right femoral vein, with organized thrombus 
of three or four weeks’ standing. 

(e) Adherent pleuritis of left pleura.- 

tf) Typhoid spleen. 


THE LXJETIN REACTION IN THE DIAGNOSIS OF TERTIARY 
AND LATENT SYPHILIS. 

By Erederic M. Hanes, M.D., 

PROFESSOR OF THERAPEDTICS, MEDICAL COLLEGE OF VIRGINIA, RICHMOND, VIRGINIA. 


The present report will concern itself largely with the aid which 
the luetin reaction offers in the diagnosis of tertiary and latent 
syphilis. The internist sees relatively little of primary and secondary 
syphilis, but he is constantly called upon to differentiate from other 
diseases the late manisfestations of syphilis of the various viscera. 
Syphilis of the heart and bloodvessels, of the larynx, of the lungs, 
mediastinal gummata, syphilis of the liver and spleen, syphilitic 
ulcerations of the mucous membranes, syphilis of the bones and 
joints, syphilis of the nervous system — ^these and many other 
of the internal manifestations of syphilis must often be weighed' 
in differential diagnosis. 

The renaissance in the study of syphilis which had its inception 
with Schaudinn’s discovery of the Treponema pallidum, and which 
has received such tremendous impetus through the use of the 
Wassermann reaction and Ehrlich’s salvarsan preparations, has 
not alone emphasized anew the astoundingly protein character 
of syphilitic manifestations, but has established new syndromes 
of syphilitic disease. As proof of this one has only to compare 
our present conceptions of cardiac and aortic syphilis with the 
teachings of less than a decade ago. Here, as in other fields, clinical 
pictures have been defined and clarified and certainty has replaced 
speculation. 

Perfection of our diagnostic means, however, has not yet been 
attained. The Wassermann reaction has proved itself an invaluable 
and reliable adjunct to clinical observation, and when unequivocally 
positive, may be regarded as diagnostic of the presence of sjqjhilis. 
Negative Wassermann reactions, on the other hand, are of limited 
value, for experience has shown that by no means every syphilitic 
patient gives a positive Wassermann reaction. This is especially 
true of the late visceral lesions, and fortunately it is in just this 
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class of cases, w]io from their history and clinical condition incur 
the suspicion of syphilis and in whom the Wassermann reaction 
may be negative that the luetiii test of Noguchi finds its most 
valuable application. 

Luetin as prepared originally by Noguchi, and now manufactured 
by Parke, Davis &; Co., and H. K. Mulford Company is a suspension 
of dead spirochetes obtained by emulsifying the medium in which 
the organisms have been cultivated with salt solution; the prepara- 
tion is then heated in the usual way and preserved by the addition 
of 0.25 per cent, tricresol. As a test for syphilis, 0.04 c.c. of this 
preparation is injected intradermally (not hj^iodermically) with a 
fine hypodermic needle. A tuberculin syringe is very convenient 
for the injection. 

It should be clearly understood that the luetin and Wassermann 
reactions do not depend upon the same biological conditions of the 
body for their production. The exact mechanism of the Wasser- 
mann reaction is unknown, but it is certainlj’’ dependent upon 
some definite alteration of the blood serum whereby a certain non- 
specific antigen is fixed in some way to complement. The luetin 
reaction, on the contrary, is a test of specific cutaneous hyper- 
sensitiveness or allerg\', and would seem to be a cellular reaction. 
Luetin is exactly analogous to tuberculin in its cutaneous action, 
and is one of a constantly increasing group of preparations devised 
for the detection of specific cutaneous hypersensitiveness due to 
general infection, hlallein, typhoidin, and streptothricin are other 
examples. A discussion of this interesting group of reactions will 
be found in the recent article by Gay,i and need not detain us at 
this time. 

If one bears in mind, then, that the luetin and Wassermann 
reactions, though often mutually corroborative, are never competi- 
tive, and that the finding of a positive luetin and a negative Wasser- 
mann reaction in the same patient involves no essential incongruity, 
it will simplify the problem of adjudging the value of luetin as a 
test for syphilis. 

Noguchi and others to whom he has sent his preparation have 
studied the luetin reaction in the various stages of syphilis for 
the past three years, and during this time a considerable volume 
of evidence has accumulated. Noguchi^ has recently summed 
up this evidence as follows : “In primary syphilis the luetin reaction 
is positive in less than 30 per cent, of cases and the reaction is mild 
in type. In secondary syphilis about 40 per cent, of 630 cases gave 
positive reactions, and here too the reactions were not pronounced. 
In congenital syphilis about 70 per cent, of cases reacted positively. 
In tabes and general paresis 60 per cent, gave positive reactions. 


* Auer. Jour. Med. Sci., 1915, cxlix, 157. 
- New York Med. Jour., 1914, p. 349. 
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whereas in tertiary syphilis 90 per cent, gave positive luetin tests 
and the reactions were very intense,” 

It will thus be seen that as a test for syphilis in the primary and 
secondary stages the luetin test is inferior to the Wassermann 
reaction; in tertiary and latent syphilis, however, the luetin test 
has proved very reliable, and, indeed, it is in just this class of cases, 
which constitute by far the larger part of the syphilitic patients 
who present themselves to the internist for diagnosis, and in which 
the Wassermann reaction is not infrequently negative, that the luetin 
test finds its most useful application. I shall illustrate this point 
later with several instructive cases. 

The technique of the luetin test is simple, but its correct inter- 
pretation requires some experience with the reaction. With the 
luetin kindly furnished me by Dr. Noguchi, 0.04 c.c. diluted with 
an equal quantity of salt solution was injected intradermally, care 
being exercised to make the injection into and not beneath the skin. 
The reaction will not occur typically if the material is injected 
hypodermically. Most of my experience has been with the original 
luetin of Noguchi, but recently several manufacturers have furnished 
me Avith their products, and I have carried out a series of parallel 
tests, using the well-proved luetin of Noguchi as a control. Briefly, 
one may say that the luetin of the manufacturers seems reliable 
(Figs. 3, 5 and 6). The size of the dose of luetin employed is of 
importance, for if too much is used non-specific inflammation is 
produced, which though never typical of the luetin reaction, may 
yet prove confusing. Several instances of this have come to my 
notice recently, and observation of these cases at intervals over a 
ten-day period convinced me of the non-specific character of tlie 
reaetions, a conclusion which Avas supported by the negative luetin 
tests subsequently performed. 

The luetin reaction varies somewhat in character in various 
patients, though always, in my experience, exhibiting constant 
characteristics in the same patient when several tests are performed. 
I have performed three tests at intervals of one month or more in 
several patients and the reactions have always been identical in 
type. This is a point of some importance in judging the specificity 
of the luetin test. 

The reaetion usually develops promptly in tAventy-four to forty- 
eight hours, though it may be delayed or latent in type, developing 
ten days or tAA^o AA’^eeks after the injection. ' I have in one instance 
seen a typical reaction develop twenty-one days after the injection, 
the arm in the meantime having an absolutely normal appearance 
and shoAAung no trace of the injection. This curious and interesting 
phenomenon should always be borne in mind when pronouncing 
upon the negative or positive character of a test. When negative 
the injection site shows as a maximum reaetion a nodule the size 
of a match-head or smaller. This subsides promptly and neA'^er 
pustulates. 



706 


HANES: THE LIJETIN REACTION IN SYPHILIS 


The positive reaction begins by the development of an intensely 
congested and reddened nodule, varying roughly from a green pea 
to a cherry in size (Fig. I).- This nodule is surrounded by an area 
of inflammation which seldom exceeds 1 cm. in diameter, though 
occasionally larger. The inflammatory nodule is scarcely painful 
at all, constrasting strongly in this, respect with pyogenic inflam- 
mations. In an experience of more than 200 injections I have had 
no patient complain of the reaction causing more than negligible 
pain, and one is frequently surprised at the. apparent absence of 
pain when the nodule is palpated. This inflammatory nodule 
may represent the entire reaction, persisting for a week and slowly 
subsiding; but this is rarely true, the great majority of the reactions 
progressing through two characteristics later stages. The centre 



Fig. 1. — Twenty-four hour luetin reaction. 


of the nodule softens after a few days (Fig. 2), ruptures (Fig. 3) 
and discharges a few drops of thick, purulent material which under 
the microscope shows no bacteria. A scab now forms and the 
pustule undergoes a retrogression. As it diminishes in size the 
skin over the entire inflamed area alowly desquamates (Figs. 4 
and 5). These various stages of the reaction are repeated with 
great regularity, and give to the test a very characteristic picture. 
The reaction gradually subsides in from ten days to three weeks, 
leaving a slight pigmentation, but, as a rule, no permanent scarring. 

Having thus briefly defined the limitations of the luetin test and 
described the characteristics of the reactions, we may proceed to a 
consideration of certain illustrative clinical cases. The luetin test, 
like the Wassermann reaction, has but slight negative value. When 
positive, however, it is in my experience diagnostic of syphilis. 
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The most suitable cases for accurately testing the reliability of 
luetin are those presenting external evidence of tertiary sj^Dhilis 



Fig. 2. — ^Reaction at end of three days. The nodule has softened and is on the 

point of discharging. 


Fig. 3. — Pustule stage of the luetin reaction. (Noguchi luetin above.) 



in the form of gummata or gummatous ulcerations. Of such cases 
I have tested fourteen with luetin, and in every instance the reaction 
was frankly positive, and all gave positive Wassermann reactions. 
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One A’ery instriictii^e case is worthy of note. The patient was a 
colored man aged twenty-three years, who presented himself with 
a large ulcerated area over the manubrium. He had been under 



Fig. 4. — Final stage of the reaction. The nodule has pustulated, a scab has formed, 
and the area of inflammation is desquamating. 



Fig. 5. — Twenty-four hour luetin reactions. (Noguchi luetin above.) 

treatment for this ulcer in a hospital, mercury inunctions being 
given for the supposedly syphilitic lesion. A Wassermann test 
was done and was negative, but because of the previous mercury 
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treatment this could not be accepted as final. Two luetin tests 
were performed, the second four .weeks after the first, and both 
were negative. These tests threw considerable doubt upon the 
correctness of the original diagnosis of the syphilitic ulcer, but 
mercury inunctions with potassium iodide were , given and the 
ulcer was dressed with ungent. hydrarg. After one month of this 
' vigorous treatment the ulceration showed very little indication 
of healing, and it was felt that since the therapeutic test confirmed 
the results of the Wassermann and luetin tests the original clinical 
diagnosis was incorrect. 

For the internist the most important group of syphilitic cases 
are those presenting clinical evidence of visceral syphilis. My own 
experience with the luetin test has been largely confined to medical 
cases presenting themselves for diagnosis with symptoms which 
suggested visceral syphilitic lesions. Much of the present work 
has been done upon negro patients who from the tremendous 
prevalence of syphilis among them offer a most favorable material 
for such a study. One is impressed with the frequency of severe 
heart and vascular lesions in negro patients under forty-five years 
of age. The lesions are almost uniformly situated at the aortic 
valve, and in addition there are usually symptoms and signs of aortic 
disease. On purely clinical grounds aortic valve disease and aortitis 
with dilitation, occurring in young or middle-aged people, have 
■ long been regarded as almost certain evidence of syphilis. There 
are, of course, exceptions to this, as in the case of certain forms of 
pyogenic malignant endocarditis due to Pneumococcus or Strepto- 
coccus pyogenes and viridans, but these cases rarely survive, and 
therefore seldom enter into the differential diagnosis of chronic 
aortic valve disease in the middle aged. 

Twelve cases in which the history, symptoms, and physical 
findings justified the diagnosis of cardiac and vascular syphilis 
have been studied with the aid of the Wassermann and luetin tests. 
These cases were seen from seven to twenty-five years after their 
probable infection and thus fall into the group of tertiary visceral 
syphilis. Of these twelve cases all gave positive luetin reactions, 
whereas only seven yielded positive Wassermanns. Several of these 
cases will be detailed, for the subject of cardiac and vascular syphilis 
is one of great importance, as has been recently emphasized anew 
by the excellent studies of Brooks.^ 

Recently a colleague of mine stated that he had under his care 
a man, aged tWenty-six years, with severe double aortic valve dis- 
ease with retromanubrial dulness and slight tracheal tug, in whom 
the Wassermann reaction was negative. He had been unable to 
elicit any history of tonsillitis, acute rheumatism, or chorea, and 
there was no history of acute endocarditis. He felt that the case 


’ Amer. .Tour. Med. Sci., 191.3, cxlvii. 
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was syphilitic despite the negative Wassermann^ and referred him 
to me for a luetin test, which was frankly positive. 

A second case illustrating the point just made is as follows: 
J, H., a colored man, aged thirty-two years, came complaining of 
pain in the chest under the sternum, which became worse at night, 
nervousness, and pain in the lumbosacral region. He admitted 
having had syphilis ten years ago, and treatment was taken for 
two months. On physical examination there was general glanular 
enlargement of moderate degree, both epitrochlears being enlarged, 
the heart was slightly enlarged, the relative cardiac dulness reaching 
1 cm. beyond the nipple line, and there was definite retromanubrial 
impairment. No pulsation was visible in the aortic area. There 
was a diastolic aortic murmur and the second aortic sound was 
accentuated. A slight tracheal tug could be felt. The pain in the 
lumbosacral region was quite severe, but no local cause for this 
could be demonstrated. This is a condition which I have seen 
frequently in syphilitics, and it is relieved so promptly by vigorous 
antisyphilitic treatment that it would seem to be of luetic origin. 
The Wassermann reaction was negative. A luetin test was done on 
December 5 and December 18. The reaction was strongly positive, 
as evidenced by an intensely inflamed nodule, the size of a cherry, 
which pustulated on the fifth day. The reaction slowly subsided, 
but a slight nodule was palpable after one month. 

A third and final case from this group will illustrate the value of 
the luetin reaction in differentiating aortic and vascular disease 
due to syphilis from atherosclerosis of the usual type. 

J. S., aged forty-eight years, came complaining of headaches, 
“pains around the heart,” and nocturnal frequency of urination. 
Of importance in his past history was an attack of what seems to 
have been syphilis at the age of twenty-four years. He was under 
treatment for eight months, and says he has never had any trouble 
since. 

Briefly, his physical examination revealed a thin, poorly nourished 
man with thickened peripheral arteries and a blood-pressure of 
180. No glandular enlargement. The heart was enlarged 1.5 cm. 
to the left of nipple line, and the second aortic sound was loud and 
ringing. There was marked retromanubrial dulness and faint, 
visible pulsation in the second right interspace, together with a 
moderate tracheal tug. The urine showed a distinct cloud of 
albumin with a few hyaline casts. Physical examination was other- 
wise negative. The Wassermann was negative, but two successive 
luetin tests were strongly positive (Fig. 6). 

It would thus seem that the luetin reaction in cardiovascular 
sj’philis is very reliable, and that certain cases will give both Wasser- 
mann and luetin reactions, while others show a negative Wassermann 
and positive luetin. Since the Wassermann and luetin reactions do 
not depend upon the same biological conditions for their productions. 
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it is not strange that they sometimes show results which do not 
agree. The work of Vedder and Borden/ who examined 744 
inmates of the Soldiers’ Home in Washington, using the Wassermann 
and luetin reactions, is very valuable, for, as they state, 80 per cent, 
of the inmates of the Home are over fifty years of age, and hence 
when syphilitic they almost certainly suffer from tertiary mani- 
festations or the disease is latent. In this class of cases they found 
20 per cent, positive Wassermanns in 744 individuals and 32 per 
cent, positive luetin reactions. Obviously, then, 12 per cent, of 
their cases gave negative Wassermanns and positive luetins. They 
concluded that “the luetin test is therefore more delicate than the 
Wassermann as a routine test in the class of cases we examined, 
that is, tertiary and latent syphilis.” 



Fig. 6. — Comparative luetin reactions at four days. (Noguchi luetin above.) 


It is well to emphasize strongly, however, that the luetin test 
does not seem destined to supplant in any way the Wassermann 
reaction. In late stages of syphilis luetin is a most valuable adjunct 
and will unquestionably demonstrate the presence of syphilis 
in certain cases which do not give a positive Wassermann reaction. 
The Wassermann reaction is applicable to all stages of syphilis 
beyond the primary, whereas the luetin test should be reserved for 
the detection of latent syphilis and the various manifestations 
of tertiary syphilis. The test must be used with discretion and with 
a proper consideration of the history and physical findings. In 
properly selected cases it furnishes information of the greatest 
value and the ease and inexpensiveness of its application strongly 


■* Jour. Am. Med. Assn., 1914, Ixiii, 1750. 
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recommend it. Furthermore, many patients are aware of the 
significance of blood tests, and some resent the implication. This 
is a minor consideration, but the objection does not apply as yet 
to “skin tests.” 

The latent or delayed type of luetin reaction is of peculiar interest 
and importance. In my series it has occurred in about 3 per cent, 
of cases. Following the injection the skin shows no evidence of 
specific reaction whatsoever. After a period varying from one to 
three weeks a typical luetin nodule develops which passes through 
the stages of pustulation and desquamation described. Tlmse 
delayed reactions furnish the strongest proof of the specificity of 
the luetin tests. One of my patients, a white male, aged forty-five; 
years, with a history of syphilis contracted seventeen years ago, 
showed a delay of ten days in the appearance of the reaction. After 
three weeks he was given a second luetin test, the Wassermann 
reaction having been reported as negative in the meantime. Again 
there was a delay of nine days before the typical nodule developed. 
Several cases of my series have shown delays of from ten to fourteen 
days in the development of the reaction, and in one case the delay 
was twenty-one days. The character of the inflammatory reaction 
when delayed does not differ at all from the usual prompt response; 
the nodule pustulates, a scab forms, and desquamation ensues. 

From the study of the luetin reaction in two hundred medical 
cases presenting themselves for diagnosis the following conclusions 
are drawn: 

1. The luetin reaction when positive is absolutely specific. I 
have not seen a single positive reaction in a case free from symptoms 
and physical signs of syphilis. 

2. The reaction is of very limited Amlue in other than tertiary 
cases. 

3. The luetin reaction is a more delicate test for latent and 
tertiary sjqihilis than is the Wassermann reaction. 

4. Patients suffering with visceral sj^ihilis give positive luetin 
reactions with great constancy. This seems especially true of cardio- 
vascular syphilis. 

5. The luetin test represents a distinct advance in the diagnosis 
of syphilis, and is a very helpful supplement to the Wassermann 
test in the diagnosis of tertiary syphilitic lesions. 

To Dr. E. Guy Hopkins, associate professor of pathology. Medical 
College of Virginia, who performed the Wassermann tests upon the 
cases reported in this paper, I am greatly indebted. My thanks 
are likewise due to Dr. Hideyo Noguchi, of the Rockefeller Institute, 
who supplied me with abundant luetin for this study. 
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(From the Pathological Department and the Medical Clinic of the Peter Bent 

Brigham Hospital.) 


Introduction. Since the Bacillus mucosus capsulatus was 
identified by Friedlander,^ in 1882, its significance in infectious 
diseases, notably pneumonia, has not been well defined. The 
objects of this paper are to present additional evidence concerning 
the relationship between the Bacillus mucosus capsulatus and 
certain cases of acute lobar pneumonia, and to call attention to a 
form of pulmonary disease which is discussed inadequately in modern 
text-books and unrecognized often during life. 

Two quite contradictory views have been held. On the one hand '■ 
Fraenkel,^ confirming Sternberg’s® observations, was the first to 
demonstrate that the Pneumococcus lancelatus was the usual 
bacteriological factor in produing pneumonia. He believed, 
however, that the Bacillus mucosus capsulatus was undoubtedly 
associated mth certain types of this disease as a secondary invader. 
Curry working more recently on the subject, concurred essentially 
with this opinion. Weichselbaum,® on the other hand, while 
recognizing that the pneumococcus was the chief etiological agent 
in pneumonia, believed that about 5.5 per cent, of all cases of 
“croupous” pneumonia were caused solely by the Bacillus mucosus 
capsulatus. Honl® believed the percentage to be somewhat higher 
(8 to 10 per cent.). Marchand and his pupils also entertained 
the opinion of Weichselbaum, and were the first to give definite 
pathological facts in its support. The same contradictory state- 
ments are still found in medical text-books. Osier speaking of 
the Bacillus mucosus capsulatus as an etiological agent in. pneu- 
monia, says "it may cause bronchopneumonia and other infections, 
and is not a cause of genuine lobar pneumonia.” Allbutt® states 
that the “pneumobacillus” is found in the lung tissue, producing 
an acute inflammation, but of the bronchopneumonic type, rather 


1 Virchows Arch. f. path. Anat., 1882, lxxx\di, 319; Fortschr. d. Med., 1883, i, 715. 
= Ztschr. f. Uiri. Med., 1886, ii, 437. 

= Trans. Path. Soc. of Phila., 1883-1885, p. 182. 

< .Tour. Exper. Med., 1899, iv, 109. . ^ Med. Jahrb., 1886, 483. 

® Lubarsch and Ostertag, Allg. Path., 1896, i, 677. 

' Principles and Practice of Med., 1912, 8th cd., 77, 
s System of Med., 1909, v, 190, 
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than the lobar. Osier and McCrae in their recent System of Med^ 
icine (1914) make no reference to the possible relation between 
pneumonia and the Bacillus mucosus capsulatus. Striimpell,® 
Krehl,“ and Lord,^^ on the other hand, are of the opinion that this 
organism may cause a definite form of lobar pneumonia. Thus it is 
seen from the review of the literature that the prevailing opinion 
is that a lobar pneumonia of the so-called Friedlander type exists. 

Experimental Work. The experimental work on the subject 
of “Friedlander” pneumonia is surprisingly meager. The work of 
Kokawa^^ is altogether too incomplete to base any conclusions 
upon. This author experimented on eight guinea-pigs and seven 
rabbits, and in two instances, after the injection of a bouillon culture 
of the Bacillus mucosus capsulatus directly into the lung, thus 
introducing the element of trauma, found lesions resembling those 
seen in man. In one of these cases the exudate from the lung showed 
the presence of cocci associated with the Bacillus mucosus capsul- 
atus. In one instance an intratracheal injection gave small micro- 
scopic foci of bronchopneumonia. Other experiments made in the 
same way gave negative results, Lamar and Meltzer'^ more 
recently have reproduced the disease successfully in two dogs after 
intrabronchial insufflation of a culture of the Bacillus mucosus 
capsulatus. 

Pre-vtous Clinical and Pathological Observations. A con- 
siderable number of cases of so-called “Friedlander’s” pneumonia 
have been reported thus far in the literature. Relatively few of 
these, however, can be utilized to establish the relationship between 
pneumonia and the Bacillus mucosus capsulatus. A large number 
of cases have no accompanying protocols and the diagnosis is often 
based on inadequate clinical and pathological findings. Cultural 
findings from the blood, sputum, or lung exudate are by no means 
sufficient evidence to establish the etiology of pneumonia. This 
has been pointed out by Weichselbaum, Smith, and others. Cover- 
glass preparations from the lung exudate, cultures from the blood, 
antemortem and postmortem, cultures from lung puncture, and 
sections from the lungs stained by Gram’s method, offer more 
reliable evidence for the correct diagnosis. Even these methods 
may not determine conclusively the organism that is the original 
cause of the condition. The rapid grovdh of the Bacillus mucosus 
capsulatus may obscure the presence of cocci in a short time. This 
is especially true in tissues. A large number of cases have been 
reported in which other organisms than the Bacillus mucosus 
capsulatus have been found. Many authors have thus been led to 


5 Spez. Path. u. Therap., 1914, Bd. i, 262. 

V. Mering’s Lehrbuch d. Inneren Med., 1911, p. 233. 
Diseases of Bronchi, Lungs, and Pleura, 1915, p. 234. 
“ Ztschr. f. Hyg. u. Infectionskrankh., 1905, 1, 364. 
Jour. Exper. Med., 1912, xv, 133. 
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believe that in these cases the Bacillus mucosus capsulatus exists 
as a secondary invader in connection with pneumonia. It is evident 
that the so-called “mixed” cases of pneumonia cannot be utilized 
in this paper. It is of interest in this connection that the Bacillus 
mucosus capsulatus has been found apparently as the sole etiological 
factor in many infections other than pneumonia, i. e., pleurisy, 
pericarditis, meningitis, general septicemia. In this respect it is 
quite comparable to the pneumococcus. Thus far only about 
thirty-three cases of pneumonia have been reported so fully that 
they can reasonably be considered to have been produced solely 
by the Bacillus mucosus. capsulatus. Some of these may be ques- 
tioned as unequivocal cases of so-called “Friedlander” pneumonia. 
Brief reference will be made to the most important of the most 
authenticated cases. Comba,“ in 1896, reported a case in a child 
of six days. The autopsy showed bronchopneumonia. A. pure 
culture of the Bacillus mucosus capsulatus was obtained from the 
heart’s blood, and from the lung exudate, one hour postmortem. 
Thiroloix^^ found the organism in pure culture from the lung exudate 
of a man, aged fifty-six years. The duration of the disease in this 
case was six days. Smiths reports the case of a man, aged forty- 
nine years, who died of pneumonia complicated by organic cardiac 
disease. The duration of the pneumonia was not given. Cultures 
and sections of the lung showed the organism in pure culture. 
Howard!^ and Beco^® each found the organism in pure culture at 
autopsy. Brinckerhoff and Thompson^® record a thoroughly 
studied case from which a pure culture of the organism was found in 
the heart’s blood at autopsy. The diagnosis was based also on 
cultural findings from the lungs, cover-slip preparations stained 
by Welch’s and Gram’s methods, sections of lung stained by Gram- 
Weigert method, with methylene blue, and upon inoculation of 
animals. This patient was fifty-three years of age, and died about 
five days after the onset of his symptoms. Philippi^o and Lenhartz®^ 
each reports a case in which a pure culture of the organism was found 
during life. ICokawa^® (working in Marchand’s laboratory) added 
nine cases in which the diagnosis was based on pathological findings. 
He was the first to make a careful study of the condition from a 
pathological point of view. Stuhlern®^ reports ten cases. Only 
three of these can be regarded as being due to the Friedlander 
bacillus. Although three of the ten are said to have survived, it is 

“ Jahresb. u. d. Fortschr. d. path. Microorg., 1896, xii, 101. 

“ Bull, et in6m. Soc. anat. de Paris, 1897, xi, 152. 

Jour. Boston Soc. Med. Sci., 1897-1898, ii, 174. 

” Philadelphia Med. Jour., 1898, i, 336. 

Rev. de M6d., 1899, xis, 461. 

” Reports Boston City Hosp., 1901, p. 149. 

Munchen. med. W^ohnschr., 1902, xlix, 1884. 

Die sept. Erkrankungen. Nothnagel’s spez. Path. u. Therapie III II 
- Deutsch. Arch. f. klin. Med., 1904, Ixxx, 39, - . • 

M Centralbl. f. Bakteriol., 1904, xxxvi, 493. 
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impossible to state Avliether other organisms than the Bacillus 
mucosus capsulatus were associated with the disease. Etienne-'* 
records two cases in which the Bacillus mucosus capsulatus was 
recovered in pure culture from various organs at autopsy. Apelt"^ 
adds seven cases which may reasonably be considered as genuine 
cases of Friedlander pneumonia; all of these died. The average 
age was about fifty. In one patient, aged forty-six years, the 
organism was recovered from the blood on the second day of the 
disease. Another case, aged thirty years, gave a sterile blood 
culture on the fourth day. A resection of the ribs was done, a 
cavity found, and much pus recovered, which showed a pure culture 
of Bacillus mucosus capsulatus. The man died on the twenty- 
eighth day of the disease. Another of Apelt’s cases also showed a 
large cavity in the lung at autopsy. Of special interest is a case 
that died on the second day of the disease. The autopsy showed 
complete consolidation of the right superior lobe with foci in the 
right inferior lobe. Mosny and Pruvost,-® Brissaud,-" Gouget and 
Moreau,-® Moisejew,^® and Weill®“ all have reported cases in which 
the Bacillus mucosus capsulatus was found in the blood in pure 
culture, sometimes both antemortem and postmortem. All of 
these cases died. 

During the last year, in a relatively small series of cases of pneu- 
monia at the Peter Bent Brigham Hospital, four pulmonary 
infections associated with the Bacillus mucosus capsulatus have 
been studied. These cases illustrate well the clinical and patho- 
logical findings associated vdtli this form of infection. One case 
(Case I) in particular adds further evidence concerning the existence 
of a certain type of pneumonia caused by an encapsulated bacillus 
because of the short duration, the typical symptoms and physical 
signs of pneumonia in a patient in whom during life and at autopsy 
the Friedlander bacillus was found in pure culture. 

Case I (Med. No. 1125). — The history is that of a charwoman, 
aged sixty-five years, whose family history is unimportant. She 
had erysipelas at forty, pneumonia at fifty-four. She had had 
symptoms of cardiac insufficiency during the past year and was 
treated at this hospital. Patient’s duties were such that she was 
obliged to rise at 4.30 a.m., working until 10.00 a.m. On the day 
of admission she rose as usual, but while going to work became 
thoroughly chilled. This did not prevent her from performing 
her morning’s duties. She returned home at 10.00 a.m., complaining 
of feeling cold and weak. About this time she began to cough 

=* Arch, de med. exper. et de anat. Path., 1895, ^’ii, 124. 

“ Mimchen. med. 'Wchnschr., 1908, Iv, 833. 

='Bull. et m6m. Soc. Med. d. hop. de Paris, 1913, p. 395. 

-■ Lyon med., 1912, Ixxx, 205. 

-®Bull. et mem. Soc. med. d. hop. dc Paris, 1912, xxxiv, 29G. 

Bolnitschanja Gazetta Botkina., 1900, xx and xxii (quoted from ApcU, 25). 

"“Lyon m6d., 1914, xiii, 13; cxxii, 1.33.- 
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(no mention is made of any expectoration). She cooked her dinner 
and ate heartily, planning to return to work in the afternoon. 
About this time she had another chill, and began to expectorate 
blood-tmged sputum. A physician was called immediately, and 
she was advised to go to the hospital. No pulmonary signs were 
made out at this time. At 5.00 p.m. of the same day, two hours 
after being seen by her local physician, she entered the hospital. 
Her respirations were shallow, fifty per minute; she complained of 
severe pain in the right side of her chest. There were signs of 
consolidation at the right apex, and coarse rales, were heard over 
both chests. The pulse was accelerated (100 per minute), blood- 
pressure 100 systolic, temperature 101.8° F., white count 26,000. 
At entrance to the hospital the sputum was blood tinged, copious, 
distinctly slimy, and showed organisms in pure culture corresponding 
to the Bacillus mucosus capsulatus. A blood culture taken at 
entrance also showed a pure culture of this organism. The sub- 
jective and objective symptoms became progressively worse, 
cyanosis was extreme, patient became comatose and pulseless during 
the night, her temperature reaching 105° F. by rectum. The 
blood-pressure fell to 60 mm. (systolic), the white count to 3800. 
Death occurred at 1.38 p.m. the following day — ^thirty-one and a half 
hours after the initial chill, and in less than twenty-four hours from 
the time the patient went to bed. A specimen of sputum was 
injected intraperitoneally into a mouse. The organism in the 
mouse’s peritoneal exudate showed no agglutination with sera 
from various strains of pneumococci. 

Autopsy. The autopsy was performed one hour after death. 
The pathological findings of special interest centred about the lungs. 
These were voluminous and completely filled the pleural cavities. 
The pleura on the left was everywdiere smooth and glistening. 
There were a few firm fibrous adhesions over the right apex, also 
many fibrinous adhesions over the anterior and lateral surfaces of 
the pleura approximating the upper and middle lobes of the right 
lung. 

The left lung weighed 415 grams, the right 965 grams. The 
surface of the left lung was smooth and glistening, and had a mottled 
effect, due to brilliant red areas outlined by pigmented striations 
between the lobules. There was a small region just at the base of 
the upper lobe which was firmer and more leathery than elsewhere. 
It was non-crepitant, and on cross-section dark red and very moist. 
The tissue floated in water. Cross-section of the upper lobe at 
other levels showed normal findings. There were a number of 
elevations over the surface of the lower lobe. These represented 
very definite, discrete, firm, consolidated nodules, 2 to 3 cm. in 
diameter, within the lung parenclijuna. A slight opacity over the 
visceral pleura demarcated the nodules. On cross-section the cut 
surface was fairly homogeneous, very moist, and a sanguineous, 

VOL. 150, NO. 5. NOVEMBER, 1915. 24 
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slightly tenacious, slimy, mucoid 'material exuded on pressure. 
The color varied from a brownish red in some areas of consolida- 
tion to gray. There was also variations in the character of the 
exudate. Over the grayer nodules it was more tenacious; here 
also the parenchyma could be scraped off more easily. 

The surface of the right lung was somewhat irregular, due to 
nodular elevations of varying heights. The pleura over these areas 
was cloudy. A thin greenish exudate w^as seen in places. The apex 
was crepitant. The remaining portions of this lobe, as well as 
the middle lobe, were completely consolidated. On cross-section 
of the crepitant apex nothing remarkable w^’as noted. The cut 
surface of the consolidated portion gave a very striking picture. 
A tenacious, slimy, soapy, gray, slightly sanguineous exudate 
was seen. After this had been removed the surface had a mottled 
effect and suggested strongly the coalescing of smaller discrete 
nodules. The parenchyma could not be scraped off with ease 
mth a Imife; the alveoli could not be made out. A few small 
granular masses were noted. In the middle and lower lobes focal 
areas of consolidation, 2 to 4 cm. in diameter, were found; these 
show-ed characteristics similar to those described in the left lower 
lobe. In all about twm-fifths of the lung parenchyma was 
consolidated. 

Cultures taken from heart’s blood, lungs, liver, and spleen, on 
plain agar and plain bouillon, all showed in twenty hours a pure 
groi\4h of the Bacillus 'mucosus capsulatus. Smears from the 
lung exudate stained by Welch’s method for demonstrating capsules 
showed enormous numbers of capsulated bacilli. Smears stained by 
Gram’s method showed numerous Gram-negative bacilli, varying 
greatly in length. The organisms were both extracellular and 
intracellular. 

Microscopic Findings. Sections were fixed in Zenker’s fluid and in 
formalin stained wnth hematoxylin and eosin, methylene blue and 
eosin, and by Gram’s method. The sections from the focal areas 
presented a rather non-uniform appearance. Certain fields showed 
alveolar spaces dilated and completely filled with bacilli and a few 
scattered pus cells. The organisms were both intracellular and 
extracellular. The alveolar exudate varied greatly, especially in 
regard to the number of organisms present. The spaces containing 
few organisms were completely filled with poljunorphonuclear and 
red blood cells occurring in about equal numbers. The demarcation 
between the alveoli containing and those not containing bacilli 
was often sharp. Oftentimes the demarcation was indicated by 
fibrous bands separating lobules. Sections taken from larger 
areas of consolidation showed similar characteristics. Here the 
alveolar septa were often ruptured and indistinguishable. The 
exudate contained many desquamated vacuolated cells which 
were relatively uncommon in the focal areas. These cells often 
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contained 10 to 15 capsulated bacilli. Capsulated forms were 
also within the polymorphonuclear cells. The cells of the exudate 
of the large consolidated areas showed poorer staining qualities 
than those in the focal areas. The capillaries were everywhere 
distended with erythrocytes, and oftentimes there were localized 
foci of hemorrhage. Few bronchi were encountered in the sections 
studied. These showed practically the same variations in the 
character of the exudate as did the alveoli. The mucosa of the 
bronchi "was everywhere intact. The lighter areas noted in gross 
corresponded to the alveoli completely filled with organisms, while 
the hemorrhagic interstitial tissue represented spaces filled with 
polymorphonuclear and red blood cells. 

Case II (Med. No. 1265). — The patient was a woman aged 
sixty-five years. Her past history and habits were unimportant, 
except that she had had repeated attacks of cardiac insufficiency.' 

" Four days before admission to the hospital, following a rather 
strenuous day of shopping, she became very weak and complained 
of pain in the left chest. She developed a cough, and expectorated 
profuse amounts of blood-tinged sputum. 

On physical examination the signs of extreme prostration were 
marked. There were signs of consolidation over the left upper lobe. 
There was a systolic murmur, loudest over the second interspace to 
the right of the sternum. Two days after admission patient became’ 
comatose. There was marked dyspnea, the pulse became feeble 
and more accelerated, and she died suddenly on the third day 
(that is, approximately seven and a half days after onset). The 
temperature reached a maximum of 102.5°; the white count was 
13,000. The sputum was rusty, very tenacious, and contained 
abundant “cocci.” (It is of interest to note the absence of the 
recognition of capsulated organisms in view of the pathological 
findings.) 

Autopsy, A-14-38. The autopsy was performed twenty hours 
postmortem. The pathological findings of interest centred about 
the lungs. 

The left pleural cavity contained about 200 c.c. of yellow turbid 
fluid. The parietal pleura was smooth and glistening. The visceral 
pleura of the superior lobe, anteriorly and posteriorly, was covered 
with a thin, fibrinous, slightly yellow exudate. Cloudy, grayish 
opacities were noted over the anterior surface of the inferior left lobe. . 
The left lung weighed 1075 grams, the right 390 grams. The superior 
lobe of the left lung was markedly enlarged and completely consoli- 
dated except for creptitant margins. The aortic arch marldng was 
clearly shown. Pale, grayish-vdute, raised nodules gave the surface, 
especially along the pericardial portion, a roughened appearance. 
These nodules were demarcated by lymphatic margins, and sug- 
gested a lobular distribution of the process. Section through the 
middle of the lobe showed a moderately homogeneous appearance 
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except for a mottled effect in peripheral areas, due apparently to 
the lobular distribution, and suggesting incompleteness of the 
consolidation. The color was a light gray. The tissue at the 
apex between the gray consolidated, areas suggested interstitial 
edema. A narrow zone along the inferior portion of this lobe was 
clearly demarcated from the overlying gray consolidated portion 
by its brilliant red color, crepitancy, and the clear outlines of the 
alveolar structures. The cut surface of the massive consolidated 
area was covered by a mucoid, viscid material. This exuded 
on pressure from a great many points. The scraped surface was 
slightly granular. The tissue was extraordinarily friable. In places 
it had softened, leaving a cavity without definite walls. In other 
places the ' tissue broke down on touching. The cut surface in 
certain areas of the consolidation, although soft, was pale red, 
in other areas in its opacity it resembled a completely infarcted 
zone. The opaque area often projected sharply into the surround- 
ing tissue. Although practically the entire lung was consolidated, 
the consolidation in various places differed apparently in point 
of age. 

The inferior lobe of this lung, also the middle and inferior lobes 
of the right lung, showed a few isolated non-crepitant nodular areas. 
On cross-section these were somewhat raised and bright red in color, 
and suggested areas of bronchopneumonia. In other respects the 
findings were not unusual. 

Microscopic Findings. Sections were fixed in both formalin 
and Zenker’s fluid, and stained with Gram’s method, methylene 
blue and eosin, and hematoxylin and eosin. Those taken from 
various portions of the consolidated portions of the left lung all 
showed essentially similar findings. The alveolar spaces were 
uniformly filled with an exudate consisting chiefly of polymorpho- 
nuclear and vacuolated epithelial cells. The large vacuolated cells 
often contained capsulated bacilli. This type of cell was often 
very numerous, and could be seen in the process of desquamation 
from the alveolar walls. These were more elongated, and had a 
simple roimd or oval nucleus. The older and larger forms often 
showed either no nucleus or a remnant of one, and often contained 
pigment. Some of the alveoli contained coarsely arranged fibrin. 
In places the alveolar septa were either absent or ruptured. Few 
extracellular Gram-negative bacilli were seen. No organisms were 
noted vdthin the polymorphonuclear forms. 

Sections taken from isolated nodular areas showed similar 
findings. More red blood cells were found within the spaces, 
and the capillaries were often markedly dilated. 

Case III (hied. No. 2249). — ^Patient was a letter-carrier, aged 
fifty-nine years. He had a marked alcoholic history. For many 
years he had complained of stiffness in his joints. Thirteen days 
before admission to the hospital, following an exposure to cold, he 
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complained of swelling and tenderness of various joints of his hands. 
These were inflamed and showed evidences of an acute inflammatory 
condition. One week later his condition subsided, but the patient 
gradually became comatose and delirious. His temperature at 
this time was subnormal, his pulse 84, his respirations very slow and 
Cheyne-Stokes in type. He was admitted to the hospital in this 
condition. 

Physical examination showed an elderly, emaciated man. There 
were extreme contractures and enlargements of various joints. 
The auricles of both ears were filled with tophi. Thorough examina- 
tion was very unsatisfactorily carried out, owing to the patient’s 
comatose condition, but was apparently essentially negative, 
except for the deformities involving the joints. The blood-pressure 
was 110. The muscles of the arms and hands contracted intermit- 
tently. Two days after admission the respirations became acceler- 
ated, 30 per minute, the temperature reached 100, the pulse varied 
from 80 to 110, and for the first time a few rales were heard at the 
bases of the lungs. There was no cough, no sputum, little cyanosis. 
Death occurred three days after admission to the hospital. 

Clinical Pathology. Urinary examination showed a slight trace 
of albumin and many granular casts. There was slight secondary 
anemia. White-cell count 6000 at entrance. Urea nitrogen 66.5 
mgs. (per 100 c.c. of blood). 

The spinal fluid wgs under increased pressure, otherwise normal. 

Stool examination showed normal findings. 

A%itopsy, A-15-9. The autopsy was performed five hours after 
death. The arthritic changes were those associated with gout. 
Of special interest was the condition of the lungs and kidneys. The 
combined weight of the latter was 110 grams. The capsule stripped 
fairly easily, leaving a warty verrucous surface. The findings 
on section were those of a small contracted kidney. This was also 
confirmed by microscopical examination. 

The pleural cavities contained no free fluid; there were no adhe- 
sions. The left lung weighted 380 grams, the right 1090 grams. 
Except for slight evidence of congestion the findings in the left 
lung were unimportant. The right lung, on the other hand, was 
voluminous and completely filled the pleural cavity. The lower 
two-thirds of the superior lobe, the portion adjoining the hilus of the 
middle lobe, and the entire inferior lobe, were dark red in color and 
were completely consolidated. There was a finely granular, fibrinous 
exudate over the pleural surface of these portions of the lung. The 
pleura over the apex was gray and greatly thickened. The tissue 
beneath, however, was crepitant. The lower two-thirds of the 
middle lobe presented a wavy, emphysematous, light pinkish-gray 
appearance. Over the middle third were a few isolated, raised, 
slightly injected areas. These were nodular and firm. Cross- 
section of the superior lobe presented an upper portion correspond- 
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ing to the apex that showed normal lung markings. Adjoining 
this and poorly demarcated from it the tissue was gray to pink in 
color and had a fleshy appearance. The surface was deflnitely 
granular, and there was present a small amount of sanguinous, 
slightly mucoid exudate. This could be scraped off without 
removal of the parenchyma. The alveolar spaces were completely 
obliterated. Portions of the consolidated areas sank in water. 
The surface of the proximal third of the middle lobe presented a 
similar appearance. The parenchyma adjoining the consolidated 
portion Was greatly injected. Focal gray areas, about 1 cm. in 
diameter, surrounding by an injected margin, were scattered tlmough 
the middle third. On cross-section of the inferior lobe the surface 
presented a more bizarre appearance. It cut with increased resist- 
ance. The lower portions were very dark red in color, the middle 
and upper gray. There was a gradual blending between the 
two. The exudate here was granular, slightly mucoid, but not 
abundant. Alveolar structures could not be made out along the 
lower margins. Although the surface had a mottled appearance, 
this was apparently not due to a lobular distribution of the process. 
The areas of grayer consolidation were softer than the more injected 
ones. 

Microscopic Findings. Sections were taken from various portions 
of consolidated lung tissue and stained with methylene blue and 
eosin and by Gram’s method. These all showed essentially the 
same characteristics. The alveoli were markedly dilated and 
completely filled with an exudate composed chiefly ‘of polymor- 
phonuclear cells. Associated with these was a relatively large 
amount of coarsely trabeculated fibrin and granular material. 
There were also encapsulated bacilli, exclusively Gram-negative. 
Some of these appeared as oval cocci, others as more elongated 
forms, occurring singly or in pairs. The majority of the organisms 
were intracellular. They varied somewhat in numbers in the differ- 
ent sections, but never constituted a large part of the exudate. 
Rare large vacuolated cells containing pigment and organisms were 
seen. The demarcation between the alveoli filled with exudate and 
those more normal in appearance was not sharply defined. The 
capillaries of the septal walls were often dilated and contained red 
blood cells. These were found in the exudate in small numbers. 
Cultures taken from lung (consolidated portion), spleen, and liver 
all showed a pure growth of the Bacillus mucosus capsulatus. 

Case IV (Med. No. 661). — ^This patient was a chauffeur, aged 
thirty-one years, who developed pain in the left side of the chest 
six weeks before admission to the liospital. Two thoracocenteses 
were performed by his local physician and gave negative results. 
The physical signs on admission were those indicating fluid in the 
left chest, with a right lateral cardiac displacement. The chest was 
tapped and later drainage established. Some days later a bronchial 
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fistula developed. The material recovered at operation consisted 
of 1300 c.c. of greenish-yellow, mucoid fluid, purulent in appearance, 
and very foul smelling. An organism corresponding to the Bacillus 
mucosus capsulatus was found in pure culture in this pus. The 
patient, who previously had been febrile, soon became afebrile, 
the white-cell count returned from 14,500 to normal, the subjective 
symptoms disappeared, and recovery was apparently complete 
three months after discharge from hospital. 

Bacteriology. The organisms we are dealing with in each 
of these cases undoubtedly are identical. In all four cases the 
smears from the lung exudate showed rod-like organisms of variable 
length. Sometimes they were short and could easilj'' be mistaken 
for cocci with the ordinary stains. The rods often measured 3ju 
in length. They occurred either in short chains or singly. The 
ends were definitely rounded. A capsule could easily be demon- 
strated in smears from tissue by Welch’s stain or by treating the 
preparation for a few seconds with a dilute solution of formalin, 
stained with gentian violet and mounting either in salt solution 
or balsam. The capsule could be demonstrated also in smears 
of organisms from culture media. The organisms did not stain by 
Gram; they were non-motile. 

The cultural characteristics of the organisms as found in Cases 
I, II, and III were as follows: (Unfortunately those of the organism 
•in Case IV were not exhaustively studied.) 

1. Plain agar, after twenty-four hours at 37° C., showed a profuse 
gro^vth, slimy, somewhat translucent, almost colorless. The 
colonies rapidly coalesced and soon became whitish in color. Cul- 
tures remained viable for four weeks and longer at room temperature. 

2. Bouillon: this became very cloudy within twelve to fourteen 
hours, and a mucoid mass was often found at the bottom of the tube. 

3. Gelatin showed the typical knob-like growth at the surface 
in stab culture. The gelatin was not liquefied. 

4. Potato: a white to yellowish-gray, mucoid growth appeared 
in twenty hours at 37° C. 

5. Blood serum: after twenty-four hours at 37° C. showed a 
very profuse translucent, mucoid colorless grovdli. 

6. Litmus milk: this was not coagulated in cultures from Cases 
I and II; however, coagulation took place in cultures from Case 
III. The smears made from these cultures showed capsular 
formations more easily than those from other media. 

7. The organisms did not produce indol in pepton-solutions. 

Pathogenicity.. Twenty-four hour bouillon cultures taken from 

the lung exudate injected intraperitoneally (1 to 2 c.c.) into guinea- 
pigs killed the animals in from twelve to twenty-four hours. The 
lesion found was invariably a peritonitis. The peritoneum was 
completely covered by a profuse, moist, colorless, slimy exudate, 
containing few polymorphonuclear cells and numerous encapsulated 
bacilli. No deposition of fibrin was noted. 
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Discussion. The tliree cases recorded above illustrate points 
that seem worthy of special consideration. Attention has previously 
been called to the rapid course of this form of pneumonia. Case I 
died thirty-one and a half hours after the first onset of sjouptoms, 
and in less than twenty-four hours after the patient went to bed. 
This represents the shortest duration of this infection recorded in 
the literature. This fact bears some significance. It not only 
shows the extreme severity of the disease, but also gives added 
confirmation to the idea repeatedly set forth that there is a form 
of pneumonia, sui generis, caused specifically by the Bacillus mucosus 
capsulatus. It seems quite improbable, in consideration of the 
short duration of the illness, to assume that another organism 
caused the pneumonia and that the Bacillus mucosus capsulatus 
was a secondary invader. The chills associated with the onset 
of the illness in this case were apparently unusual. Aided by the 
positive blood culture taken before death, the diagnosis was correctly 
made clinically. In practically all of the reported cases the diagno- 
sis has been made at autopsy. The fact that pure cultures of the 
bacillus were found in the sputum, in the heart’s blood, antemortem 
and postmortem, and from smears from the lung exudate, confirms 
the supposition that we are without doubt dealing with a case of 
so-called “Friedlander pneumonia.” The early appearance of the 
lesion is of special interest from a pathological point of view. The 
more hemorrhagic condition, the lobular distribution, with a- 
tendency to become confluent, and the large number of organisms 
within the alveoli, are all striking features. 

In Case II the exact diagnosis of the condition was not made 
elinically. A blood culture might have been of value, although 
late in the disease this is usually negative. No. mention is made of 
the presence of bacilli in the sputum, although cocci were numerous. 
In view of the pathological findings these undoubtedly were the 
F riedlander organisms. It is of interest in this connection to remem- 
ber that Friedlander first described the organism as a “micrococcus,” 
and that Sternberg considered the pneumococcus identical with the 
Bacillus mucosus capsulatus. That the presence of the Friedlander 
organism in the sputum is not necessarily indicative of a pneumonic 
process, has been pointed out by Smith and others. It occurs 
in many other conditions in the sputum, but always in fewer numbers 
than in cases of Friedlander pneumonia. The macroscopic lesions 
in the lungs afford a contrast to those seen in Case I. The gray, 
almost white appearance of the tissue, the tendency to become 
necrotic and form cavities, were striking features. Here the 
exudate within the alveolar spaces contained fewer organisms than 
in Case I. The large vacuolated cells found in the alveolar exudate 
were more numerous than in the preceding case. 

The exact duration of the disease in Case III cannot be 
determined. The patient on admission, three days previous to 
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death, although in extremis, showed on physical examination nornaal 
pulmonary findings. The pneumonia was a terminal condition in a 
case of advanced gout and chronic nephritis. The sudden onset 
and the evident short duration of the disease are striking features. 
The presence of a pneumonia had not suggested itself to those in 
charge of the patient. This is only in part explained by the extreme 
condition of the patient and the difficulty of thorough examination. 
From a pathological point of view the findings are of interest because 
of the absence of any definite characteristic features. The lesions 
macroscopically and microscopically were essentially identical with 
those of any pneumococcus pneumonia. Indeed, the possibility 
of a Friedlander pneumonia was suggested at the autopsy, but 
thought improbable because of the small amount of mucoid exudate. 
The lung, as seen at autopsy, represented a lobar distribution 
of the process. This may possibly have been caused by the con- 
fluence of rapidly developing foci of bronchopneumonia. In 
contrast to the foregoing cases there were notably few large phago- 
cytic vacuolated cells in the exudate. As in Case II early foci of 
necrosis were found. The pathological diagnosis was made essen- 
tially on the presence of the “pneumobacilli” within the alveolar 
spaces. Although these were the only organisms found, as in Case 
II, the duration of the disease was so long that an initial infection 
in each case with some other organism cannot be absolutely excluded. 

Case IV represents one of the few cases of Bacillus mucosus 
capsulatus infection that recovered. Apelt and Philippi each have 
reported similar cases. These were associated with other organisms. 
In Case IV it seems probable that the Friedlander bacillus was the 
important factor in producing the pathological process. The large 
number of organisms present, the bronchial fistula, and cavity 
formation also support this view.®^ 

Summary. Based upon the reports of cases thus far assembled 
in the literature, and upon the study of the cases here recorded, 
it is possible to deduct certain characteristics of this form of infec- 
tion. It occms in 5 to 10 per cent, of all cases of pneumonia, 
considering it both as a primary and secondary invader. It is 
primarily a disease of late adult life. It seems very remarkable 
that but one case of so-called “Friedlander pneumonia” has thus far 
been found in infants and children, where pulmonary infections are 
so common. Although the disease is subject to great variation in 
its clinical course, the duration is characteristically short. The 
onset may or may not be associated with a chill. Some emphasis 
has been placed upon the absence of the chill in this form of pneu- 

Whea this case (XV) was first studied it was considered a pulmonary condi- 
tion, associated with the Bacillus mucosus capsulatus, that recovered. More recent 
developments, however, show clearly that there was also a tuberculous process 
present, for tubercle bacilli have been veo' recently found in the sputum. There 
are many cases reported in the literature in which the Friedlander organism is 
found together with the tubercle bacillus. 
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monia, making tins somewhat characteristic of the disease. This 
consideration , does not seem to us to be of much importance. 
Herpes labialis certainly is found less commonly in association with 
this form of pneumonia than with the usual pneumococcus form. 
The signs of toxemia in this disease are profound. General weak- 
ness, coma, signs of cardiac and respiratory failure all come suddenly 
and are outspoken. The frequency of the various lobes involved 
is of little importance. The outcome is apparently always fatal, 
death coming often with little premonition. It seems conceivable, 
especially in children, that the disease may exist, be unrecognized 
as this form of pneumonia, and be followed by recovery. Of 
importance from a clinical-pathological point of view is the sanguine- 
ous, very slimy, non-purulent, voluminous sputum, in which the 
organisms are found to occur in great numbers. In this connection, 
as pointed out above, the Bacillus mucosus capsulatus is often 
found in the sputa of individuals not suffering from pneumonia, 
although rarely in so great numbers. The identification of the 
organism in the blood antemortem is of great diagnostic importance. 
Although the temperature oftentimes is not as high as is found in 
many types of pneumonia, and the pulse relatively low, these 
facts have little diagnostic significance. 

From a pathological point of view there is no one feature that 
distinguishes this form of pneumonia from the pnemnococcus lobar 
type. Certain characteristics, however, taken together make the 
process comparatively easy to recognize. In general we can say 
that the initial process has a tendency to have a lobular distribu- 
tion. This is seen in the mottled, marble-like appearance of the 
lung. Later stages of the disease tend to definite lobar distribution, 
and are followed by characteristic abscess formations and necrosis of 
the lung parenchyma. The tissue at this stage has a very peculiar 
grayish-slaty color. The lung exudate so often referred to in the 
literature is copious, slimy, mucoid in character. It is to be borne 
in mind that this is not pathognomonic and is entirely dependent 
upon the numbers of organisms present. 

Histologically the exudate generally contains very numerous 
capsulated bacilli, which are both extracellular and intracellular. 
Alveoli may be completely filled with organisms; again, poljnnor- 
phonuclear cells may be more numerous. The demarcation in 
one field between alveolar spaces that are infiltrated vdth an exudate 
and those that appear normal is often striking. The large vacuo- 
lated phagocytic cells are more numerous, also more phagocytic, 
in this type of pneumonia. The histogenesis of these cells must 
remain in doubt until better methods of cell differentiation are at 
our service than the purely morphological. From the finding in 
our cases we have regarded them as most probably due to prolifera- 
tion of the alveolar epithelium. 
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CoNCLDSiONS. 1. There exists a type of lobar pneumonia, 
sui generis, that is caused by the Bacillus mucosus capsulatus. 

2. Clinically this so-called “Friedlander pneumonia” is subject 
to great variation. 

3. The exact diagnosis is difficult to make clinically, but is aided 
by the identification of the Friedlander bacillus, both in the blood 
and sputum. 

4. The pathological findings, taken together, are usually quite 
typical for this form of pneumonia. 


OBSERVATION UPON THE ELIMINATION OF ACETONE 
AND DIACETIC ACID IN TWO HUNDRED AND 
FOURTEEN SURGICAL CASES, 

By M. R. Bradner, M.D., 

AND 

S. P. Reimann, M.D., 

SURGICAL INTERNES, GERMAN HOSPITAL, PHILADBPLHIA. 

In Dr. Crile’s recent work upon shock and the application of 
anoci-association, he draws attention to the concentration of the 
H ion in the blood of dying persons and those in the state of surgical 
shock or fatigue in general. It may be of interest to notice the 
elimination of persons suffering from various surgical conditions, 
with reference to the output of acetone and diacetic acid in the 
urine and the amount of shock present. 

In studying 214 consecutive surgical patients in Dr. John B. 
Deaver’s service at the German Hospital it was immediately 
noticed that acetone was eliminated in a large percentage of cases 
(85 per cent.), with but little reference to the objective condition 
of the patient, the severity of the pathology, and the gravity of the 
operation; also that the more emotional, frightened, or anxious 
individuals invariably were the more shocked and also showed the 
more acetone. Diacetic acid was less frequently met with (17 
per cent.), and then only several days after the operation, and in 
women showing large outputs of acetone. (Men, diacetic acid 
negative; women, diacetic acid 38 per cent.) 8.8 per cent, had 
acetone on admission and 23.3 per cent, on the morning before 
operation. Here again the instances were chiefly with the more 
neurotic and anxious. 

Ether was the anesthetic in all but four cases where Dr. Crile’s 
principles of anoci-association, with NOz anesthesia, were followed. 
One of these latter, a thyroidectomy for exophthalmic goitre 
was among the 15 per cent, without acid elimination at all. 
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The elimination of acid bodies ceased in very many instances 
by the third day after operation, and in all but 3 per cent, by the 
day of discharge after the patient had been up and about the ward 
for several days. 

“Starvation,” namelj'^, constant saline by bowel and nothing 
by mouth, was nearly always accompanied by more acetone elimina- 
tion. 

Sex seemed to play some part, for of the 79 male patients observed, 
2 showed acetone on admission and 3 on the morning of operation; 
while of the 135 female patients, 17 were eliminating acetone when 
admitted and 49 on the morning of operation. Also all of the 38 
instances in which diacetic acid was eliminated were found among 
the women. 

A brief tabulation of the statistics is as follows: 

Chronic A'pycndicitis. 48 appendectomies; 4 per cent., no acid 
at all. 


On admission 

Day of operation » 

First day after operation 
Second day after operation . 

Third day after operation 
On discharge 


Acetone 4 per cent. Diacetic negative. 

« ft (f C( 

t< tf ii (( 

“ 90 “ “ “ 

t< t( it t( 

“ negative. “ “ 


Chronic Appendicitis. Complicated by laceration of cervix and 
perineum; pregnancy; retroversion of uterus; anteflexion of uterus; 
chronic salpingitis, oophoritis and endometritis; abdominal adhe- 
sions; fissure-in-ano ; fistula-in-ano; hemorrhoids— 17 cases; 6 per 
cent, showed no acid. 


On admission .... 

Acetone 12 per cent. 

Diacetic negative. 

Day of operation . 

“ 12 

“ negative. 

First day after operation 

. . . “ 78 “ 

“ 6 per cent. 

Second day after operation 

, . . “ 48 

“ 12 “ 

Third day after operation 

. . . “ 0 

“ negative. 

On discharge .... 

“ negative. 

“ negative. 

Acide Appendicitifi. 

8 cases; all showed acid. 


On admission .... 

Acetone 25 per cent. 

Diacetic negative. 

Day of operation . 

. . . “ 37 

“ negative. 

First day after operation 

. . . “ 75 

“ 25 per cent. 

Second day after operation 

. . . “ 100 

“ 25 

Third day after operation 

. . . “ 60 

“ 25 “ 

On discharge .... 

. . . “ 12.5 “ 

“ negative. 


Exophthalmic Goitre. 4 cases; 1 showed no acid (anoci-asso- 
ciation). 


On admission .... 
Day of operation . 

First day after operation 
Second day after operation 
Third day after operation 
On discharge .... 


Acetone negative. 

“ 25 per cent. 

“ 75 

“ 75 

“ 25 


negative. 


Diacetic negative. 

“ negative. 

“ 25 per rent. 

“ 25 

“ negative. 

“ negative. 
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Operations of a minor surgical character for labial cyst; lacerated 
cervix and perineum; chronic endometritis; incomplete abortion; 
thoracic empyema; abscess of abdominal wall; lipomata; fibro- 
mata; epitheliomata; shortening of the round ligaments in inguinal 
canal; removal of bone plates; abdominal adhesions, 20 cases; 
15 per cent, showed no acid. 


On admission .... 
Day of operation . 

First day after operation 
Second day after operation 
Third day after operation 
On discharge .... 


Acetone .5 per cent. 
“ 30 

“ 60 
“ 55 

“ , 20 
“ negative. 


Diacetic negative. 

“ negative. 

“ 10 per cent. 

“ 10 
“ negative. 

“ negative. 


Hemorrhoids. 6 cases; acetone negative on admission; all showed 
acetone on day of operation, 3 on second day, 2 on third day, 
and negative on discharge. 

Hypertrophied prostrate (suprapubic prostatectomy). 2 cases; 
acetone negative on admission; both showed acetone for two days 
after operation, one on third day, negative on discharge. 

Hernioe. 1 ventral, 2 umbilical, 5 femoral, 17 inguinal, 5 herni- 
orrhaphy with appendectomy, 1 with posterior gastro-enterostomy, 
31 cases; all showed acid. 

On admission Acetone 4 per cent. 

Day of operation “ 4 “ 

First day after operation ... “ 20 “ 

Second day after operation ... “30 “ 

Third day after operation ... “20 “ 

On discharge “ negative. 


Diacetic negative. 

(t « 

ii t( 

ti n 

t< u 

({ ii 


Operations of a major surgical character for carcinoma of pancreas; 
submucous fibroids (hysterotomy); double pyosalpinx; intraliga- 
mentary abscess; chronic cholecystitis; acute choleeystitis; ehronic 
pancreatitis; cholelithiasis (cholecystostomy, cholecysteetomy, 
choledochostomy) ; ventral hernia with cholelithiasis; myoma uteri; 
ovarian cyst; hysterectomy (complete or supravaginal amputation); 
hysterotomy (for placenta previa, premature separation of placenta, 
submucous fibroid, chronic endometritis or diagnosis); twisted 
ovarian cysts or subserous myomata; nephrectomy (tuberculosis 
or pyonephrosis) ; posterior gastro-enterostomy (carcinoma or ulcer) ; 
carcinoma of colon (resection or exclusion); ectopic pregnancy 
(ruptured and unruptured), 65 cases; 3 per cent, showed no acid. 


On admission .... 
Day of operation . 

First day after operation 
Second day after operation 
Tlurd day after operation 
On discharge .... 


Acetone 22 per cent. 
“ 57 

“ 90 “ 

“ 84 

“ 48 

“ 12 


Diacetic 4 per cent. 

“ 4 « 

“ 12 

“ 15 

“ 12 

“ G “ 


Breast (radical amputation for carcinoma; simple amputation 
for adenofibroma), 5 cases. One case showed no acid (carcinoma); 
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1 case had acetone on admission; 1 on day of discharge; 3 on first 
day; 1 on second day; 1 on third day; negative on discharge. 
None showed diacetic acid. 

The relation of the acid elimination to the amount of shock 
observed was far from constant. The following four tables will show : 

1. Ten instances in which the objective shock was considerable; 
many patients had to receive intravenous saline and active stimula- 
tion for some hours after operation, but eliminated a relatively 
small amount of acid bodies. 

Acute Cholecystitis and Pancreatitis. Acetone positive on day 
of operation. 

Cholelithiasis and Umbilicial Hernia. Acetone positive for two 
days after operation. 

Abscess of Broad Ligament. Acetone positive on day of operation 
and for two days afterward. 

Double Pyosalpinx, Myoma Uteri, and Acide Appendicitis. Ace- 
tone positive on day of death, ten days after operation. 

Abscess of Left Broad Ligament. Acetone positive on admission, 
day of operation, and first day after. 

Acide Appendicitis. Acetone positive for three days after 
operation. 

Ectopic Pregnancy. Acetone positive day after operation. 

Carcinoma of Sigmoid (resection and sigmosigmoidostomy). 
Acetone negative throughout. 

Acide Cholecystitis. Acetone positive on day of operation and 
for two days after. 

Cholecystectomy {cholelithiasis). Acetone positive for two days 
after operation. 

On admission Acetone 20 per cent. Diacetic negative. 

Day of operation “ 50 “ “ “ 

First day after operation ... “SO “ “ “ 

Second day after operation . . “60 “ “ “ 

Third day after operation ... “10 “ “ “ 

On discharge “ negative. “ “ 

(Death, 1 instance, or 10 per cent.). 

2. Ten instances in which the elimination of acetone and diacetic ' 
acid was remarkably high, calling attention to the type of surgery. 

■ Chronic Appendicitis. Acetone positive day of operation and 
first, second and third day after operation. Diacetic acid positive 
first and second day after operation. 

Acute Appendicitis and Cholelithiasis. Acetone positive on ad- 
mission, day of operation and for three days after operation. 
Diacetic acid on second day. 

Myoma Uteri {supravaginal amputation). Acetone positive day 
of operation and for tliree days after operation. 

Retroversion of Uterus {suspension). Acetone positive on day 
of admission, day of operation, and for three days after operation. 
Diacetic acid positive for two days after operation. 
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Ovarian Cyst (small). Acetone positive day of operation and 
for three days after operation. Diacetic acid positive third day 
after operation. 

Myoma Uteri (complete hysterectomy). Acetone positive for 
three days after operation and on day of discharge. Diacetic acid 
positive second and third day and on discharge. 

Tuberculosis of Kidney. Acetone positive day of operation and 
for three days after operation. Diacetic acid positive for three 
days after operation. 

Cholelithiasis (cholecystectomy and choledochostomy). Acetone 
positive on day of admission, day of operation, three days after 
operation, and on discharge. Diacetic acid positive for three days 
after operation. ' 

Hysterotomy. Acetone positive day of operation, for three days 
after operation, and on discharge. Diacetic acid positive two days 
after operation. 

Pyosalpinx (left). Acetone positive for three days after opera- 
tion. Diacetic acid positive second day after operation. 

On admission Acetone 30 per cent. Diacetic negative. 


Day of operation 

tt 

80 

// 

tt 

negative. 

First day after operation 

U 

100 

u 

ti 

50 per cent. 

Second day after operation . 

U 

100 

n 

tt 

80 

Third day after operation 

« 

100 

(( 

tt 

40 “ 

On discharge 


30 

ll 

tt 

10 “ 


3. Ten instances selected for their small amount of acetone 
elimination, again noticing that the surgery ranged from a simple 
appendectomy to complete hysterectomies and hysterotomies. 
Colon resection and common-duct drainage cases. 

Chronic Appendicitis. Acetone positive on day of operation. 

Pyosalpinx" (right) and Retroverted Uterus. Acetone positive 
first and second day after operation. 

Lacerated Cervix and Fissure-in-ano. Acetone positive first day 
after operation. 

Chronic Appendicitis, Double Ovarian Cyst, Ventral Hernia, 
and Lacerated Cervix and Perineum. Acetone positive on first day. 

Myoma Uteri (complete hysterectomy). Acetone positive second 
and third day after operation. 

Acute Suppurative Pancreatitis (cholecystectomy and clioledo- 
chostomy). Died. No acid eliminated. 

Thoracic Empyema. Acetone first day after operation. 

Cholelithiasis (cholecystectomy and choledochostomy). Acetone 
positive on second day. 

Cholelithiasis (cholecystectomy and choledochostomy). Acetone 
positive on first day. 


On admission . . . . 

Day of operation 
First day after operation 
Second day after operation 
Third day after operation . 
On discharge 


Acetone negative. 

Diacetic 

negative 

. . “ 10 per cent. 

tt 

tt 

. . “40 

tt 

tt 

. . “ 40 “ 

tt 

tt 

. . “10 

tt 

tt 

“ negative. 

tt 

tt 
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4. Ten instances of the most shock observed in the entire 214 
cases and the comparison to the elimination of acetone and diacetic 
acid. 

Cholelithiasis and Acute Pancreatitis. Acetone positive on first 
day after operation. 

Cholecystitis {cholecystectomy and choledochostomy). Acetone 
positive on day of admission, day of operation, and three days 
after operation. Diacetic acid positive for two days after operation. 

Tuberculosis of Kidney {nephrectomy). Acetone positive on day 
of operation, for three days after operation, and on discharge. 
Diacetic acid positive for three days after operation. 

Myoma Uteri {supravaginal amputation). Acetone positive for 
three days after operation and on day of discharge. Diacetic acid 
positive second and third days after operation and on discharge. 

Acute Suppurative Pancreatitis {cholecystectomy and choledochos- 
tomy). Died. No acetone. 

Cholelithiasis and Myocarditis. Acetone positive on admission, 
day of operation, and two days after operation. 

Hysterotomy. Acetone positive for -three days after operation. 
Diacetic acid positive day after operation. 

Acute Appendicitis, Cholelithiasis, Myoma Uteri, Ovarian Cyst 
{right). Acetone positive on admission, day of operation, and for 
three days after operation. Diacetic acid positive on second day 
after operation. 

Carcinoma of Breast. Aeetone positive on day of operation. 

Cholelithiasis {cholecystectomy). Acetone positive for two days 
after operation. 


On admission . 

Day of operation . 

First day after operation 
Second day after operation 
Third day after operation 
On discharge .... 


Acetone 30 per cent. Diacetic negative. 
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In the seven instances where death terminated, the record 
(3.2 per cent.), the extreme shock, and fatal outcome, together with 
the slight elimination of acetone and conspicuous absence of diacetic 
acid, form an interesting feature. The statistics were as follows: 

Suprapubic Prostatectomy {followed by gangrene of bladder and 
death from toxemia). Extreme shock after operation; showed 
acetone only on second day after operation, with a faint trace on the 
third day, after which urine was negative. 

Resection of Cecum and Entire Colon. With first part of sigmoid 
and two feet of terminal ileum for carcinoma; ileosigmoidostomy; 
extreme shock; died. Acetone negative. 

Cholecystoduodenostomy. For carcinoma of pancreas. No shock 
following operation. Death from bronchopneumonia. Acetone 
positive on second day only. 
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Acute Pancreatitis. With choledochostomy and cholecystostomy. 
Moderate shock. Death from toxemia. Acetone negative through- 
. out. 

Resection of Cecum and Ascending Colon. For carcinoma. 
Ileocolostomy. Moderate shock. Acetone positive for two days 
after operation; faintly positive third day. 

Cholelithiasis and Myocarditis (with cholecystectomy and chole- 
dochostomy). Extremely shocked. Died from cardiac failure. 
Acetone faintly positive on admission, on day of operation, and 
strongly positive on day after operation, then negative until death. 

Gangrenous Apperidix, Double Tubal Abscess, and Myoma Uteri. 
Appendix, uterus, tubes and ovaries removed. Greatly shocked. 
Lived for ten days with large draining wound. Acetone positive 
only on day of death. 

In no one of the seven instances was diacetic acid found, and in 
only one was acetone found after the third day. 

Conclusions. In summing up the above statistics it can only 
be said: 

That acetone occasionally accompanied by diacetic acid was 
eliminated in the urine of 182 out of 214 consecutive surgical patients 
(in 23.3 per cent, before surgical intervention and in 61.7 per cent, 
after operation, under ether anesthesia). 

That the temperament of the individual and the length of time 
pre-operative treatment (of nothing by mouth and saline by bowel) 
had been carried out, appeared to have a slight positive effect upon 
the acetone eliminated. 

That acetone and diacetic acid were eliminated oftener and in 
larger quantities in women than in men. 

That the fact of surgery alone increased the acid, but the severity 
of the operation and the amount of obviuos shock present had but 
little bearing, upon the amount of eliminated acid and the time 
of elimination. 

These statistics have been compiled through the courtesy of Dr. 
John B. Deaver from his various services at the German Hospital, 
and acknowledgment is made by the vuiters. 


LUETIC ARTHROPATHIES.! 

By William H. Higgins, M.D., 

ASSOCIATE IN MEDICINE, MEDICAL COLLEGE OF VIRGINIA, 

The progressive differentiation of diseases has played a funda- 
mental part in the development of medicine, and the hope of con- 
tributing to it has been a stimulus to conscientious workers. Its 

* Read before the Rielimond Academy of Medicine, January 12, 1915. 
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influence on the evolution of medical thought has gone far toward 
breaking the ties of charlatanism and separating medical science 
from the so-called healing art of the earlier centuries. Our con- 
ceptions of diseased conditions have recently broadened with an 
unprecedented rapidity; with the advent of newer discoveries medi- 
cal men of today are able to solve many of the problems which 
wholly baffled our predecessors. The application especially of the 
advances made along the lines of physical, chemical, and biological 
investigation has enabled us to simplify our classification of diseases 
and to establish a more definite etiological basis for many of them. 
As Cabot so aptly remarks, “To classify cases of disease according 
to their pathogenic agent and not solely by naming the region 
affected or the function disturbed is the ideal of scientific progress 
in medicine.” The recognition of the protean manifestations of 
syphilis is a striking example of this point. Since the brilliant 
discoveries of Schaudinn and Hoffmann, in 1905, and the classical 
work of Wassermann and others on the biological characteristics 
of the Treponema pallidum, its secret haunts have been exposed 
to the eye of careful observers. Thus, s^^hilitic involvement of 
the joints has in recent years been attracting the attention of the 
internists, and many luetic arthropathies formerly .obscure have 
been cleared up and more rational treatment instituted, due largely 
to these studies. 

Although the text-books practically ignore the Treponema pal- 
lidum as a not infrequent etiological factor in certain types of 
arthritis, it is interesting to find that such syphilitic diseases of 
the joints were recognized as early as the fifteenth century. The 
vTitings of Petrus Martyr, in 1448, Alphonsus Ferrus, in 1637, and 
Morgagni, in 1600, contain references-to such conditions, but it is 
interesting to know that Hunter was strongly opposed to the views 
of those authors. It was not until 1853 that the first clear case 
of luetic arthropathy was accurately described by Richet. Its 
infrequency, or the failure of its recognition, is indicated by the 
fact even as late as 1882 Zeissl diagnosed only one case of syphilitic 
joint involvement in a series of one thousand syphilitics. Since 
then the literature of the subject has become voluminous; most 
articles, deal, however, chiefly with isolated or with only short series 
of cases. Most of the reports antedate the advent of the Wasser- 
mann reaction, so doubtless many errors of omission and commission 
were made. In spite of the comparative frequency of luetic infec- 
tion of the joints, it is remarkable to find how meager is the general 
knowledge on the subject, as is reflected in our American text-books. 
Exhaustive treatises on this subject are to be found in the German 
and French archives only. Thus Fournier asserts that 39 per cent, 
of all congenital syphilitics have arthritis, and von Hippel, 56 per 
cent., while Schuller says that 7 per cent, of all joint diseases in 
children are syphilitic. Tubby places similar infections of the 
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bones and joints second in frequency only to the Hutchinson triad 
in his congenital cases. Levine believes that hereditary and 
acquired joint syphilis are far more common than they are gen- 
erally thought to be, and Baets reports that out of 100 cases of 
arthritis in the Canal Zone, 63 were syphilitic. The pediatricians 
more than the internists have been keenly alive to the congenital 
luetic arthropathies in infants and to the recognition of spirochetal 
infection of an acquired nature. Undoubtedly, numbers of both 
acute and chronic artbritides of specific origin have passed through 
medical hands unrecognized. O’Reilly, in a comprehensive article 
on the subject, believes that a consideration of a possible luetic 
etiology should play an important role in the diagnosis of any type 
of joint involvement, while Skillern feels that every atypical case 
of arthritis -should be subjected to a complement-fixation test. 

My interest in this subject was stimulated by a study of a patient 
with the following history: 

Male (white; merchant), aged forty years, presented himself 
complaining of “rheumatism.” 

His family history was unimportant. In his past history his health 
had been entirely good with the exception of some pain in his joints, 
which, however, never became acute. About eight years previous 
to his present trouble a diagnosis of “soft chancre” had been made 
by his attending physician. No treatment was given and apparently 
no ordinary clinical manifestations of lues appeared subsequent to 
this period. He denied gonorrheal infection. 

The onset of his present illness was marked by general malaise, 
sore throat, and dull, aching pains through the body. Within a 
few days his throat became progressively more tender and the bodily 
pain became localized in his shoulders, right elbow, and left knee. 
Later his left foot, including the anlde and toes, became involved. 
These various joints were so exquisitely tender that even the weight 
of the bed-clothes was uncomfortable. 

Physical examination showed a well-nourished man with rather 
flushed skin and profuse perspiration. The eyes were normal, the 
pupils reacting to light and to accommodation. 

The throat showed rather large tonsils for an adult, much in- 
flamed but not ulcerated. His teeth were in good condition. The 
lungs were normal on percussion and on auscultation. His heart 
was uniformly enlarged, the deep dulness extending one finger- 
breadth lateral from the left nipple line in the fifth interspace and 
just beyond the sternal border on the right in the fourth inter- 
space. The sounds were clear with the exception of an exaggerated 
aortic second sound.' Blood-pressure 180 (systolie). Pulse 100, 
regular, and of full volume. Temperature 102°. 

Abdomen negative. Liver and spleen not felt. Genitals negative. 
Extremities: reflexes normal. The skin over the left shoulder was 
red, tense, and hot. Motion caused great pain. As well as could 
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be determined there was no increase in intracapsular fluid. The 
other afiPected joints presented much the same picture. 

His urine was pale, of low specific gra^dty, and showed a cloud 
of albumin with hyaline and granular casts. No sugar was present. 
His blood showed a leukocjdosis of 12,000. 

The diagnosis of acute rheumatic fever was made and the usual 
treatment was instituted. After the administration of the salicylates 
and their accompaniments for one week his condition was not 
improved: in fact, it was growing progressively worse. During 
this period his temperature varied from 99.5° to 102.5°, and his 
affected joints could not be touched without exciting pain and his 
throat continued sore. Finding that his blood gave a. positive 
Wassermann test at this time, mercury and iodide were immediately 
begun. The effect was remarkable: the fever rapidly subsided, his 
joints cleared up, but his blood-pressure and urinalysis remained 
the same. As far as could be determined there was no joint residue. 

My interest was further heightened by a patient whom Dr. W. 
B. Porter referred to me for a Wassermann test with a provisional 
diagnosis of syphilitic arthritis. His history is as follows: 

IMale (white; farmer), aged thirty-seven years. His chief com- 
plaint was stiffness, swelling, and soreness of his joints. 

His family history was negative and his past history was unim- 
portant, with the exception of a record of a chancre appearing 
sixteen days after intercourse twelve years ago. Glands appeared 
in his groin at that time, but he remembered no secondaries. He 
was given a short treatment, ceasing with the disappearance of the 
primary lesion. He married subsequently and both his wife and 
children have been in good health. His general health has always 
been normal aside from his joints. , 

His present illness began eleven years ago with stiffness and swell- 
ing in both knees, later involving progressively other joints. With 
the disappearance of the swelling there was never any residue, and 
he was never confined to bed. At times he was free from symp- 
toms for a period of six to eight months. During recent years his 
shoulders, elbows, and finger-joints have become involved to a 
more marked degree, so that he has not been at work for eighteen 
months. 

Physical Examination. Throat and eyes negative. Teeth carious 
and gums spongy. 

Funnel-shaped chest. Heart displaced to left, probably due to 
the deformity. Sounds clear. Lungs clear. 

Abdomen negative. General glandular enlargement. Reflexes 
normal. 

Extremities: Swelling, stiffness, and partial ankylosis of left 
elbow. Right elbow stiff and swollen to less extent. The second 
phalangeal joints of both hands -were enlarged, stiff, and tender; 
the patient was completely unable to flex either hand. 
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Both knees ivere tender to pressure, but they showed no swelling 
or stiffness. 

Blood-pressure 120 systolic and 78 diastolic. Temperature 98°. 

. Urine negative. Blood normal, with the exception of a positive 
Wassermann. 

None of the affected joints showed signs of fluid, but there was 
definite resistant synovial thickening about them. 

This patient was givfen four doses of “606” followed by potas- 
sium iodide and mercury. His improvement began after the second 
dose, and has been progressive. All signs have cleared up except 
a slight ankylosis in his left elbow. He has been at work con- 
tinuously for six months, previous to which time he was more or 
less incapacitated for any form of labor. 

Impressed by the dissimilarity of these cases of the same infec- 
tious origin, I thought it would be of interest to make a somewhat 
exhaustive study of syphilitic arthropathies, and to record the 
different types as described by the various observers. It is need- 
less to add that one finds it difficult to confine the manifold manifes- 
tations of syphilis to a rigid classification, but for practical purposes 
the more general forms can be catalogued. A further difficulty 
encountered is the lack of a uniform terminology for joint affections. 
Fortunately the leaders in modern medicine are rapidly overcoming 
this impediment and are paving the way for a more definite under- 
standing of these conditions. Another source of error or of difficulty 
in the diagnosis and classification of these cases lies in the fact that 
improper deductions may be made from a positive Wasserma nn 
test in certain arthritic patients. Just as we feel that many syphil- 
itic arthritides were not recognized by the older writers, we must 
admit the possibility of a positive Wassermann misleading us in 
those cases in which the coexistence of syphilis has no bearing 
upon the joint process. 

1. Arthropathies of Congenital Lues. The types of heredi- 
tary joint syphilis are better known and, as stated by O’Reilly, are 
more frequent than the acquired forms. According to Tubby, this 
class of affections is secondary to a contiguous bone syphilis. Nat- 
urally the symptomatology of such bone involvements is not unlike 
that of an arthritis, and may therefore conveniently be included 
under this heading. 

. (a) Osteochondritis syphilitica, first described by Wegner, is highly 
characteristic of congenital lues. According to Whitman, “There 
IS a multiplication and irregularity of the cartilage cells of the 
ossifying layers and premature calcification. As a result, the cir- 
culation is insufficient, and necrosis of a part of the cartilage may 
follow, which, acting as a foreign body, sets up inflammatory 
changes in the adjoining parts. The process is shown by a zone 
of hard, dry, yellow substance in the ossifying layer, adjoining 
which is an inflammation of the tissues of the newly formed bone. 
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which is the part replaced by granulation tissue. If the disease is 
progressive, ulceration and suppuration may follow, the cartilage 
may be destroyed, and the epiphysis may be separated, causing 
deformity and cessation of growth. The neighboring joint is 
usually involved. In the milder cases there is a simple sympathetic, 
synovitis; in the advanced class a destructive arthritis.” Parrott 
claims that this is the most common tj^ie, affecting, as a rule 
early infancy. Painful sensitive swellings appear at the epiphyseal 
junctions, either as small hard tumors or as general enlargements 
circumscribing the joint, and is soft and boggy and helpless. Taylor, 
on the other hand, believes that joint involvement in this type is 
exceptional only when the epiphysis is narrow and contiguous with 
the synovial membrane. In untreated cases the picture changes 
simulating acquired lues, giving rise to periostitis, osteitis, and a 
more or less typical synovitis. 

(b) Shnple synovial effusion as described by Glutton rivals the 
former disease in frequency. Appearing generally in children from 
eight to fifteen years of age, it is usually symmetrical, painless, 
and with no impairment of motion (Patton). The knees are com- 
monly involved. It is frequently associated with keratitis. In some 
cases considerable fluid can be demonstrated, though, as a rule, 
it is moderate in amount. Tubby feels that this condition like- 
wise is secondary to bone infection. If the latter observation be a 
correct one the primary focus must necessarily be very mild, as 
a simple hydrops without other inflammatory signs is the only 
manifestation. Veeder and Jeans found 8 cases of simple effusion 
among 123 congenitally luetic children. There is no destruction of 
bone, and after treatment there is a complete restoration of the 
normal anatomical structures. 

(c) Arthropathie deformante syphilitiqne is a type first described 
by Fournier. This interesting condition has been shown to be due 
to syphilitic changes occurring in the epiphyses, which give rise to 
osteophytic outgrowths resulting in ankylosis. As a general rule, the 
joint cavity is unaffected primarily and suffers only as its mobility 
is interfered with by the lipping of the bone. Clinically it is difficult 
to separate this type from a non-luetic chronic arthritis or artlxritis 
deformans. Appearing insidiously in one or more joints it manifests 
itself by a slow but progressive stiffness and peri-articular swelling. 
The Roentgen-ray examination shows a smooth synovial surface, an 
intact cartilage, but a definite irregularity of the bone due to the 
above-mentioned osteophytic outgrowths. Such cases eventually 
have irremedial deformities much like our cases of arthritis defor- 
mans. Fraunthal believes that this group is pathognomonic of 
congenital lues, as distinguished from the synovial involvements 
which are common to many causes. 

2. Arthropathies of Acquired Lues. The types of acquired 
syphilitic arthropathies vary in a measure with the stage of the 
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infection, although this rule is subject to many exceptions. Recent 
workers in syphilology have shown beyond question that one can 
no longer hold to the time-honored classifications of secondary and 
tertiary lesions. This is undoubtedly true of the almost whimsical 
manner in which the joints may be attacked. Neumann ventures 
the theory that in the early stages, while the spirochetes are still 
in the blood stream, the infection is more likely to be polyarticular. 
After the period of spirillemia has passed the organisms become 
localized in loci resistentioe minoris, where later the process mani- 
fests itself. This is borne out largely by his clinical observations. 
To suit our present need, however, it will suffice to describe the 
different forms of joint lesion in acquired syphilis in their relations 
to the periods of the original infection. 

1. Aethropathies Occurring Early. 1. In the early stage of 
acquired syphilis we commonly find an arthralgia, usually not 
associated with other local manifestations. It has no definite path- 
ology, but according to Patton, Tubby, and others many of these 
painful joints develop a true serous synovitis, characterized by 
redness, swelling, and deep-seated pain. Curiously enough the pain 
is not, as a rule, increased by motion; in fact, it is frequently dimin- 
ished. It is experienced by the great majority of syphilitics, and it 
occurs usually very early, sometimes preceding the skin rash. 
There is apparently no restriction of motion, but the pain may be 
intense, of a boring character, and mostly nocturnal. It is generally 
transitory, affecting many joints, and may be entirely absent during 
the day. Fournier has insisted that these arthralgias, so frequent 
in Syphilis, are often due to involvement of the bursee of tendons, 
for the reason that careful examination of the site of the pain, of 
the movements which elicit it, and of the directions along which it 
is transmitted often establishes its independence of the joints and 
points to its seat in the tendons. 

2. Another type very common to this stage is an acute or subacute 
synovitis. It may replace the artlu-algia or may occur quite inde- 
pendently of it. There is no evidence of an epiphyseal or bone 
involvement, so we may consider it a direct hematogenous joint 
infection. Its onset is .often sudden, and may not be accompanied 
by any other signs or symptoms. Pain is generally present, but 
it is not, as a rule, exaggerated by movement; there is usually no 
constitutional disturbance, but, according to O’Reilly, the synovitis 
may be preceded by considerable malaise. However, in some cases 
the process may be sufficiently extensive and severe to simulate 
acute rheumatic fever. The previous history, the frequent asso- 
ciation of cardiac complications, the acid sweats, etc., of the latter 
disease usually suffice for differentiation. 

Waterhouse reports a case of a young man who at the disappear- 
ance of his specific skin rash was suddenly taken wdth pain and 
swelling in his right shoulder, later involving his left knee and 
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right foot. His tonsils were inflamed and mucous patclies covered 
liis anterior pillars. There was general glandular enlargement and 
a temperature of 100“. Levine and Goldthwaite believe that the 
condition may simulate gonorrheal arthritis. Whitman says that 
the knees, shoulders, elbow, and sternoclavicular joints are most 
often involved. These patients are not relieved of their pain by 
salicylates. Lancereaux reports one case of acute synovitis in the 
ankles and knees in which 160 grains of salicjdic acid were used 
daily for one week without effect, but there was prompt relief afteir 
the administration of mercury and iodides. 

3. Another tj^ie, occurring usually as a late secondary manifes- 
tation, is a hydrarthrosis. It is generally slow in its onset, unasso- 
ciated with other signs, and practically always affects the knee. 
This hydrops is usually painless and may similate a tuberculous 
joint. There is no bone destruction, and the mobility of the joint 
is not impaired. It runs a very chronic course and, according to 
Patton, may succeed the more acute sjmovial effusion. It is not 
at all characteristic of syphilis, and its recognition depends largely 
upon other associated data. 

4. At about this period, or during later stages of a syphilitic 
infection, there is sometimes found an unusual picture very closely 
similating an arthritis. I refer to infections of the hurs(B, and I 
include them in this review of arthropathies because of the intimate 
anatomical relationship as well as the clinical aspects of the two 
structures. We are indebted to Verneuil, in 186S, for the first 
description of this interesting condition. Since then other writers 
have recognized the luetic bursopathy of Verneuil,- and have pointed 
out its similarity to arthritis. The chief burste in connection with 
syphilitic infections are those at the elbow, the wrist, the knee, and 
the ankle. Of these several joints the region of the Icnee is more 
richly supplied with bursal structures, and deserves special mention. 
According to Poirier, there are six burste lying in close proximity to 
the patella. The largest one is at the medial region of the knee, and 
is probably more frequently involved than the others. Curiously 
enough, only 26 cases have been reported, and of these, 9 occurred 
in the secondary and 17 in the tertiary period. Rather than con- 
sider this a true index of its infrequency, it is more probable that 
such pseudo-arthropathies have not been accurately differentiated 
from other articular or periarticular conditions. The most exhaus- 
tive description is given by Churchman, from whom I quote: 
“The picture, then, is one of an indolent affection of the burste, 
involving most often the knees, particularly in women. The 
disease is quite independent of syphilitic arthritis, the bursae in- 
volved being oftenest those unconnected with the joints, and 
the neighboring joints being themselves entirely free from involve- 
ment. In the secondary stage, gummatous ulcerating and fungus 
forms occurs. The bursae involved are those the most exposed to 
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trauma, but a studj’’ of the cases makes it clear that trauma, as 
usual in syphilis, only determines the site which the disease occupies. 
There is little or no accompanying functional disability. In view 
of the marked indolence of the condition and its great similarity 
to the arthropathies of syphilis, it should be spoken of as luetic 
bursopathy.” 

II. Arthropathies Occurring Late. The joint affections 
occurring in the so-called tertiary period of lues form a chapter 
somewhat different from those noted in the earlier stages of the 
disease. This statement, however, is subject to notable excep- 
tions, and one finds it difficult at times to determine the stage of the 
infection by the type of the joint process. 

1. A gumma located in tlie peri-articular tissues may involve these 
structures and produce a picture resembling tuberculosis of the 
joint. This was originally described by Richet under the name of 
“tumeurs blanches syphilitiques.” According to Levine, there is 
first thrown out an extracapsular edema which later results in a 
destruction of the bone and cartilage and gives rise to a chronic 
arthritis. Unless treatment is instituted early in such cases, anky- 
losis results. Bronchin, Richet, and Lancereaux report typical 
cases where the gumma had so completely filled the joint cavity as 
to be almost identical in appearance with an advanced tuberculous 
infection. There is usually considerable pain in these cases as well 
as effusion. 

2. In another form the gumma may begin in the bone or carti- 
lage and resemble an osteo-arthritis; the condition is known as 
gummatous osteo-arthritis. The Roentgen-ray plates show a loss of 
tissue in circular, pit-like excavations and not at points of greatest 
pressure, as in the non-specific arthritides. Tliere is never any 
increase in cartilage to form ecchondroses, yet there is, as a rule, a 
proliferative periostitis (Patton). Clinically, these cases are of the 
artliritis deformans type, but, as a rule, they are not polyarticular. 
Waterhouse belives that osteoartlnritis is prone to be found in joints 
which have been previously damaged by luetic infections. Other 
authorities feel that every patient presenting signs of arthritis defor- 
mans (except the senile type) should have a Wassermann test made, 
as it is otherwise impossible to differentiate the specific from the 
non-specific forms. Skillern emphasizes trauma as an allied factor 
in producing a deforming artlnitis of this tjqie. Suffice it to say, 
experience has shown that syphilis is capable of producing such a 
condition; while it is infrequent, the possibility of its occurrence 
should not be lost sight of. 

3. Just as we may find a simple synovitis in the earlier stages, it 
sornetimes appears also in the tertiary period. Generally the knee 
IS involved. The condition is characterized by a more or less 
painful effusion into the joints. There is considerable stiffness and 
often creaking. On examination, aside from effusion, there is 
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definite thickening of the capsule and occasionally a slight elevation 
of local temperature. Whereas most of these cases run a clironic 
course, some of them are characterized by acute invasion, and the 
condition may resemble rheumatic fever. The effusion is often 
intermittent, and may recur without warning over night. Certainly, 
we are justified in strongly suspecting sj^philis whenever there is a 
sudden appearance of synovial fluid without a history of recent 
trauma. 

4. A review of this subject would not be complete without a 
reference to a type which is found in the late stage of syphilis, and 
which, since it was first described by Charcot, is known as Charcot’s 
joint. Occurring especially in tabes dorsalis it is probably the 
best known of all the arthropathies associated with syphilis. The 
knee-joint is most frequently affected; next in frequency come the 
hip- and shoulder- joint, but marked and similar trophic changes 
also occur in the elbows and in the finger-joints. As is well known, 
the chief characteristic is an enormous, sudden, swelling about the 
joint, with little or no increase of synovial fluid. The joint is much 
enlarged, remains normal in color, and is absolutely painless. These 
arthropathies may appear early, and if they become chronic may 
lead to grotesque deformities; the bones become porous, giving rise 
frequently to fractures in, and about the joints. According to 
Peterson they occur in 3 to 4 per cent, of all tabetics. 

Accepting the above types as representatives of the various 
joint lesions found in syphilis, we may tabulate them under the 
following headings; 

Congenital syphilitic lesions 


Secondary syphilitic lesions 


Late sjq)hilitic lesions . 


The first of the two cases reported in the present paper is 
particularly interesting in that it so closely simulated acute 
rheumatic fever in its history, mode of onset, and general symp- 
tomatology, It is all the more remarkable in that it occurred 
during the tertiary period of the man’s luetic infection and at 
a time when the acute varieties are very uncommon. When an 


Osteochronditis syphilitica. 
Simple synovial effusion. 
Arthropathie deformante. 

Arthralgia. 

Acute synovitis. 

Hydrarthrosis. 

Bursopathy of Verneuil. 

Bursopathy of Verneuil. 
Tumeurs blanches syphilitiques. 
Acute or chronic synovitis. 
Gummatous osteo-arthritis. 
Charcot’s joint. 
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acute synovitis does make its appearance several years after the 
initial lesidn it attacks generally only one joint according to numer- 
ous observations. The interest in the second case centres in the 
polyarticular involvement. It is difficult to conceive of these 
multiple foci harboring spirochetes for a number of years, yet if 
we accept the belief that these organisms become localized at the 
end of the secondary period and there await an excitant, such as 
trauma, to begin a reaction we must look further for the stimulating 
factors. When only one joint is involved the difficulty is not so 
great. Granting that such localizations take place during the 
earlier stages, is it possible that it will be eventually shown that 
syphilis sets up a reaction only in those organs or parts where some 
other noxa is, or has been, at work? The unknown noxa cpuld be 
of chemical, of cellular, or of bacterial origin. It is a significant 
fact that practically every patient who suffers from syphilis of the 
liver is, or has been, an alcoholic. The studies of Opie, Whipple, 
and others on experimental cirrhosis of the liver have demon- 
strated that neither bacteria nor certain chemicals alone produce 
the lesions, but only when both are jointly at work can hepatic 
cirrhosis be established. 

Obviously our main diagnostic responsibility consists in the recog- 
nition of these types by separating them from the great class of 
non-specific joint affections. This only can be done by painstaking 
observation and by the more frequent application of the Wasser- 
mann test to arthropathic cases. It is interesting to know that in 
at least one large hospital in the East a Wassermann test is made on 
every joint case regardless of its character. Syphilis of the liver 
was formerly a curiosity, yet we now keep it in mind as a possibility 
'in the study of practically every hepatic case. Certainly the joints, 
since they are so readily exposed to trauma and are so prone to 
harbor infection, should not be neglected when we are searching 
for spirochetal abodes. 
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Principles of Bacteriology. A Practical Manual for Students 
and Physicians. By A. C. Abbott, M.D., Professor of Hygiene 
and Bacteriology and Director of the Laboratory of Hygiene, 
University of Pennsylvania. Pp. 650; 113 illustrations, 28 in 
colors. Philadelphia and New York: Lea & Febiger, 1915. 

This new ninth edition of Abbott’s Bacteriology deserves all the 
favorable criticisms that have been made of its earlier editions. It 
has long been the classic text-book on bacteriology in the English 
language for the beginner, and this edition brings its contents fully 
abreast of the times. The section upon the physiological functions 
of bacteria has been enlarged. There has been added new matter 
upon hemol/sis, complement-fixation, and the Erhlich conception 
of the immunity reactions. Colored diagrams accompany the 
description of Erhlich’s theory of immunity and are very helpful. 
To allow for this new material there has been some reduction in 
matter that was of{only historical importance. 

Dr. Abbott has the happy faculty in writing, as he has in talldng, 
of presenting the details of technique, even the details of laboratory 
equipment and the use of apparatus, in such a concise and brief 
way as to make them attractive and easily remembered. This 
book is fully entitled to the flattering reception which has been 
accorded each new addition. T. G. M. 


Therapeutics of the Circulation. By Sir Lauder Brunton, 
Bart., M.D., Sc.D., LL.D. (Aberd.), F.R.C.P., F.R.S.; Con- 
sulting Physician to St. Bartholomew’s Hospital. Pp. 536; 
3 illustrations. New York: Paul B. Hoeber. 

This book is the fruit of a long and rich experience, both clinical 
and research, in the field of cardiovascular conditions. In its first 
edition it consisted of eight lectures delivered at the University 
of London in 1905, and as such was made to conform to certain 
experiments of the author which he had been asked to present. 
In this second edition he has enlarged the scope of the subject, 
has gone more into the work of other experimenter^, and has made 
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the sequence of the subjects more orderly. It is intended only 
as a supplement to other works on the circulation, and does not 
therefore go into all the aspects of cardiovascular conditions as 
is done in the usual text-book. It is primarily a treatise upon 
therapeutics, yet fifteen of the nineteen chapters are devoted to 
a discussion of physiology, pharmacology, and living pathology. 
This, however, serves to present a rational basis for the author’s 
discussion of therapeutics, and is perhaps justifiable. The treat- 
ment, while not exhaustive, is up-to-date, and no sjanptom or sign 
of cardiovascular disease is left without some therapeutic sugges- 
tion. The author’s style is clear, and he has the faculty of stating 
things in such a simple and brief way as to make them readily 
appreciated. His similies are numerous and quite effective. On 
the whole the book is readable and instructive. T. G. M. 


CuEscmiANN’s Text-book on Nervous Diseases. By G. 
Aschaffenburg, Cologne; H. Curschmann, IMayence; R. 
Finkelnburg, Bonn; R. Gaupp, Tubingen; C. Hirsch, Got- 
tingen; Fr. Jaaiin, Erlangen; J. Ibrahem, Munich; Fedor 
Krause, Berlin; M. Lewandowsky, Berlin; H. Liefjiann, 
Berlin; L. R. jMuller, Ausbgurg; H. Schlesinger, Vienna; 
S. ScHOENBORN, Heidelberg; H. Starck, Karlsruhe; H. Steinert, 
Leipsic. English Edition by Charles W. Burr, M.D. Pp. 
552; 156 illustrations. Philadelphia; P. Blaldston’s Son & Co., 
1915. 

It was a happy thought which was responsible for the translation 
of this Text-book on Nervous Diseases, edited by the well-lcnown 
German neurologist H. Curschmann. This work, which is in two 
volumes, was published some years ago. The different parts of the 
book were written by well-known German neurologists selected 
especially for their capabilities in certain lines, and, as a consequence, 
the German edition is one of the best of the composite text-books, 
for the German editor did his work well and the various authors 
succeeded not only in fitting in with the whole scheme of the book, 
but also in miting monographs on the particular subjects selected 
for them. 

The English edition, undertaken by Charles , W. Burr, gives 
to American readers a splendid text-book on nervous diseases. 
In addition to this, the editor has also written a chapter on 
functional disorders, which is a complement to a previous chapter 
on this subject by another author. As can be readily under- 
stood, it would be most difficult to write an adequate review on 
a book of this sort, for to do so it would be necessary to criticise 
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the work of many authors, which would be impossible in the space 
available. 

Suffice it to say that in the American translation nothing has been 
lost. However, there is one pertinent criticism which can be made 
of this work, which of course is not the fault of the American trans- 
lation or of its American editor. These volumes were written a 
number of years ago, before the very marked increase in our knowl- 
edge of syphilis of the nervous system, the Wassermann reaction, 
the various serological studies and treatment, and, as a consequence, 
the chapters on tabes, paresis, syphilis of the spinal cord and of the 
brain leave much to be desired. There are very few comments 
made upon the Wassermann reaction, practically none upon spinal 
fluid findings, and the modern treatment by salvarsan is altogether 
neglected. T. H. W. 


The Cancer Problem. By William Leaman Bainbridge, 
A.M., Sc.D., M.D., Professor of Surgery, New York Polyclinic 
Medical School and Hospital; Surgeon and Secretary of Com- 
mittee of Scientific Research, New Y ork Skin and Cancer Hospital ; 
Honorary President, First' international Congress for the Study 
of Tumors and Cancers, Heidelberg, 1906. Pp. 534; 38 plates, 
14 maps, charts and diagrams. New York: Macmillan Company. 

This presentation of the cancer problem attempts to summarize 
with considerable detail the results of the studies — statistical, 
experimental, histological, and clinical — thitherto made upon malig- 
nant disease. The author’s task is rendered intensely difficult 
owing to the fragmentary character of our knowledge thus far and the 
impossibility of determining at this time the relative importance 
of the various more or less isolated facts at hand regarding neoplasms 
and their behavior. The various theories of cancer are presented, 
but we have as yet no satisfactory grounds upon which to select 
or discard from among them. The importance of greater attention 
to the collection of fuller and more accurate statistics concerning 
cancer is pointed out. The histopathology of neoplasms is treated 
in an extremely brief and general manner, with no attempt to 
describe in detail the tjqies of neoplasms, although a few excellent 
plates of tjqpical malignant neoplasms are introduced. 

_ A section is devoted to methods of diagnosis, including a descrip- 
tion of several of the methods of serodiagnosis that, as the author 
notes, have as yet proved of little or no value. 

The importance of chronic inflammation and irritation in predis- 
posing to cancer and an enumeration of the benign lesions likely 
to undergo malignant degeneration occupy a few pages. A variety 
of the cancer cures that have been put fom^ard, but on investigation 
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have proved worthless, are described, together with an outline of a 
method of testing the value of a cancer cure. The place of light. 
Roentgen-rays, radium, electricity, and other forms of physical 
therapy is discussed, and the conclusion reached that for super- 
ficial growths, or as an adjuvant to surgical measures, certain at 
least of them are of distinct value. The use of escharotics is con- 
demned. A plea is made for greater efforts toward alleviating, 
especially by surgical methods, the sufferings of “inoperable” cases. 

Finally, the importance of education, first of the medical profes- 
sion and then of the laity, concerning cancer, is discussed, and the 
facts that we may wisely at this time bring before the laity are 
considered. 

A classified bibliography of selected references concerning dif- 
ferent phases of the cancer problem^ and especially of articles 
giving further bibliographies, is appended. 

Because of the as yet embryonic state of cancer research, this work 
is of value chiefly as a book of reference and as a portrayal of the 
variety of lines along which this problem is now being attacked. 

J. H. A. 


Nervous and INIental Diseases. By Archibald Church, M.D., 
and Frederick Peterson, M.D., Eighth edition. Pp. 940; 
350 illustrations. Philadelphia and London: W. B. Saunders 
Company. 

It seems hardly necessary to review the eighth edition of any 
book, for the mere fact that repeated editions have been issued 
is the best indication of its merit. This work has beep adopted by 
most medical schools, and is used by a great many physicians. 
One reason for its popularity is that it contains both a nervous and 
a mental section, practically two books in one, something which 
no other single volume has. Written as it is by two of the best- 
known medical teachers in this country, there should be no doubt 
as to its value. 

Considerable new material has been added to this edition. It is 
interesting to note that in the neurological section, Baranyi’s recent 
work has received consideration. Such subjects as infantile paralysis 
sj^ihilis of the nervous system, and the study of the cerebrospinal 
fluid have been in large part rewritten. Not much attention is paid 
to psychanalysis either in the nervous or the mental parts of the 
work. This is a mistake, for although one may not believe in a sub- 
ject, a text-book should contain at least a brief working outline 
of a method which is now being followed by a large number of 
physicians in this country. Practically no changes have been made 
in the mental section. T. H. W. 
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Fever: Its Thermotaxis and Metabolism. By Isaac Ott, 
A.M., M.D., Professor of Physiology, Medico-Chirurgical Col- 
lege, Philadelphia, etc. Pp. 166; 14 illustrations. New York; 
Paul B. Hoeber. 

As one begins to read this handy little book, he is led to believe 
that he is about to learn something of practical value in a subject 
that almost constantly engages his attention; but he is disap- 
pointed, as he proceeds, to find the book only a r^ume of the 
subject from a strictly chemical and physiological point of view, 
emphasizing quite freely the researches of the author himself along 
this line. It purports to be three lectures delivered by the author 
to his sophomore classes in physiology, but it is difficult- to under- 
stand how any second-year medical student could grasp the subject 
as here presented. He goes into great detail regarding the loca- 
tions and functions of the various thermic centres in the brain and 
cord and the nerves connected with them. He gives much emphasis 
to Crile’s theory of kinetic energy. Various types of calorimeters 
are described in placing before us the results of calorimetric experi- 
ments. In the latter part of the book metabolism is discussed in 
its relation to fever. To the physiologist this book will be of value, 
but for the internist it is somewhat disappointing. T. G. M. 


Hand-book of Obstetrics. For Students and Junior Practi- 
tioners IN India. By Kedarnath Das, M.D., Teacher of Mid- 
wifery, Campbell Medical School; Obstetrician and Gynecologist 
to the Campbell Hospital, Calcutta; Fellow, Member of the 
Faculty of Medicine, and Examiner in Midwifery, Calcutta 
University; Fellow of the Royal Society of Medicine. Pp. 612 
and 376 illustrations. Calcutta: Butterworth & Co. (India), 
Ltd. 

The long experience of the author as an obstetrician in India has 
particularly fitted him to write a book dealing with obstetrics as 
modified by the racial and climatic conditions existing in that 
country. Following a brief introductory historical sketch the 
major headings, pregnancy, labor, the puerperium, and obstetric 
surgery are taken yp in detail. The book is a thoroughly practical 
treatise on obstetrics and includes sections dealing with the tropical 
diseases and native conditions which often complicate obstetrics 
in India. 

In the chapters on_ the physiology of pregnancy it is noted that 
the heat of the tropical climate produces some interesting varia- 
tions in the metabolism of a pregnant woman. In the case of the 
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European women resident in India there is an excessive excretion 
of phosphates; while among the Bengalees there is found a markedly 
lower excretion of urea than in Europeans. Pelvimetry receives 
considerable attention. The racial and dietetic factors cause a 
certain amount of mal-development of the pelvis. Owing to the 
small stature of native women, the generally contracted pelvis is 
the abnormal pelvis most frequently encountered; rachitic pelves 
are rare, while the author records nine cases of osteomalacic pelves 
in his practice. 

The various obstetrical operations are described in full, stress 
being laid upon those necessary to deal with the long-neglected 
cases, the result of native ignorance and prejudice against timely 
surgical interference. There are a large number of well-chosen 
illustrations. The final chapter on obstetric “hints” contains 
some especially pertinent advice. 

The book is worthy of a place in the library of any one practising - 
obstetrics in a tropical country. P. F. W. 


Atemkuren jMit 574 Rezepten. Von Dr. med. Henry Hughes. 

Zweite stark vermehrte Auflage. Mit 18 Abbildungen im Text. 

Wurzburg; Curt Kabitzsch. 

The act of breathing and its use as a therapeutic agent is here 
discussed in a thorough, concise, and clear manner. The author 
analyzes the different phases of the respiratory act, and describes _ 
their particular effect in various conditions. Each individual 
respiration he divides into five different stages: (1) equal respira- 
tion, i. e., inspiration and expiration, are of the same intensity and 
duration; (2) intensified inspiration; (3) prolonged inspiration; 
(4) intensified expiration; (5) prolonged expiration. Each of these 
various types of breathing has its special indications, and is used 
accordingly. Further differentiations of breathing are also made, 
such as the patient’s position or special kind of motion during the 
respiratory exercises and their indications explained. The author 
strongly emphasizes the importance of detailed prescriptions. 
He rightly says; “There is an enormous difference if I say, ‘Take 
a few deep breaths several times each day,’ or if I give the patient a 
written prescription like the following; 

Bad Soden am Taunus, May 1, 1914. 

R Costal Breathing. 

Inspiration 3 seconds + Expiration 3 seconds 
40 respirations 
or 4 minutes 

at 8, 10, 12, 4, 6, 8 o’clock, 
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The book bears throughout the mark of a scientist of high type 
and of a writer of quite an uncommon literary talent. We think, 
however, that the author might have explained a little more fully 
the physiological action of the different types of breathing, • 
The reading of this unique book has given us great pleasure and 
much valuable information, and we recommend it heartily to mem- 
bers of the medical profession, and particularly to those interested 
in the subject of physical therapy. J. B. N. 


Spezielle Pathologie und Therapie Innerer Krankheiten. 

Edited by Friedrich Kraus and Theodor Brugsch. In 10 

volumes. Berlin and Vienna: Urban & Schwarzenberg. 

The publication of this latest German “System” continues in 
the customary fragmentary fashion, without regard to continuity 
of subject or volume. The fortieth to forty-second “Lieferung” 
includes articles on plague, chlorea, and typhus, by Professor 
Zlatogoroff, of St, Petersburg, and one on malignant tumors, by 
Professor Werner, of Heidelberg. These will eventually occupy 
pages 599 to 578 of the first half of the second volume. Another 
section, the forty-third to forty-seventh “Lieferung,” Volume V, 
pages 435 to 722, concerns the digestive tract. Functional stomach 
tests are discussed by Dr. Earnest Fuld, of Berlin; disturbances of 
secretion, by Professor Kuttner of Berlin. It is obviously inexpe- 
dient to attempt to give here any extensive analysis or criticism 
of a comprehensive work of this kind. One notices, however, as a 
chance observation, that no mention is made of the fractional 
method of removal of gastric contents. It is suggested, as of old, 
to remove the contents (at the height of digestion) one hour after 
the ingestion of an Ewald or Boas test meal. The usual prepon- 
derance of German references and neglect of foreign authorities is 
present. That the chapters under notice, however, have been 
written with the customary German thoroughness is evident after 
very few minutes’ perusal. E. B. K. 


The De^vf: Their Position in Society and the Provision 
FOR Their Education in the United States. By R^rry 
Best. Pp. 340 . New York; Thomas Y. Crowell Compan;y^ 

The purpose of the book is two-fold; in Part I the deaf and their 
place in society is considered and in Part II what provisions should 
be made for their edueation is discussed. 
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The attitude of society in America toward the deaf is thoroughly 
gone into, together with the means of preventing acquired or 
congenital deafness. There is a wealth of statistics, some of value 
and some worthless in drawing conclusions concerning the increase 
or decrease of deafness. The book, however, is of more value to 
the social economist and statistician than to the physician. 

The appendix, consisting of a list of homes and schools for the 
deaf in each state, should be indispensable to those interested in the 
education of the deaf and dumb. B. D. P. 


Mextal Deficiency (Aaientia). By A. F. Tredgold, Consulting 
Physician to the National Association for the Feeble-minded, 
and to the Littleton Home for Defective Children. Second 
edition. Pp. 491; 67 illustrations. New York; William Wood 
&Co. 

This is the second edition, re^nsed and enlarged, of Dr. Tredgold’s 
book on Mental Deficiency. There is no doubt that it is the best 
practical small work on the subject. It is clearly written, the 
subject is well presented, and the reader who once starts will un- 
doubtedly finish the booL T. H. W. 


A Text-book for MinvuirES. By John S. Fairbairn, M.A., 
B.M., B.Ch. (Oxon.), F.R.C.P. (Lond.), F.B.C.S. (Eng.). Obste- 
tric Physician, with charge of Out-patients and in charge of 
Maternity Ward, St. Thomas’ Hospital; Lecturer on Midwifery, 
St. Thomas’ Hospital Medical School. Pp. 317 ; 104 illustrations, 
0 in color and 3 plates. London: Henry Frowde and Hodder 
and Stoughton. 

If a book with the scope and character of the present one is 
offered for the edification of the English midwives it must be 
apparent that they occupy a higher plane in obstetric practice than 
the midwives of America. However, their needs and desires must 
be imderstood by one who has been associated with them for over 
twenty years as lecturer and examiner. 

The author offers a well developed text-book on obstetrics with 
especial reference to the needs and limitations of the midwife. A 
logical arrangement of the subject is carried out which considers 
the science and art of obstetrics in all details. There are frequent 
explanatory notes in the text dealing with the rules of the Central 
Alidwives Board, under whose supervision the practice of the 
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midwives is carried on. The treatment of the most serious obstetric 
emergencies is fully described for those who under certain circum- 
stances must assume the entire responsibility of such cases.- 
The last part of the booh discusses venereal diseases, cancer of the 
womb, the midwife’s duties, and the rules of the midwives’ examining 
board; this latter section should prove valuable to those interested 
in the solution of this problem in America. An appendix, glossary 
and copious index complete the volume. The illustrations are well 
ehosen. 

While the book is above the understanding of the average foreign- 
born midwife of this eountry, it will be of assistance to those engaged • 
in their training or regulation. P. F. W. 


Psychology of Intemperance. By G. E. Partridge, Ph.D., 

Formerly Lecturer in Clark University. Pp. 275. New York: 

Sturgis & Walton Co. 

This small book is a popular attempt to present the nature of 
intoxication and the craving for this and other stimulants. The 
author takes the viewpoint that to intelligently cope with the 
question of control of alcoholism we must first better understand 
the eauses leading to alcoholism. He begins by a discussion of 
intoxication in animals, then among primitive and savage people 
and finally among civilized nations. He also diseusses intoxication 
motives in literature, the mental and physical effects of intoxi- 
cants and the influence on abnormal cases. 

In the seeond part the author takes up the praetical problem of 
alcoholism, the saloon and the club, and preventative and educa- 
tional measures. He does not believe much in the abolition of 
alcoholic habits by law but very sanely concludes that the cure 
of intemperance lies in the education of the young. T. H. W. 


Practical Guide to Diseases of the Nose, Throat, and Ear 
ByWm. Lamb, M.D., C.M. (Edin.), F.R.C.P. (Lond.), Honorary 
Surgeon Birmingham Ear and Throat Hospital. Third edition, 
12 mo., 368 pages; 2 plates; 57 engravings. New York: William 
Wood & Co. 

T. HE subjeet matter in this last edition has been revised and 
special sections added to parts of the second edition, notably the 
article on oral sepsis, a most important adjunct to throat condi- 
tions. The other additions embrance, the occasional risks attend- 
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ing the tonsil and adenoid operation, tonsillectomy and the sub- 
mucous resection of the septum, danger signs in ear disease, the 
Heath- mastoid operation and the examination of the labyrinth. 

The entire book brings out the practical side of the subject and 
the mistakes one might make in diagnosis. The student wishing 
to perfect himself in theories must use some book of reference in 
conjunction with this practical manual. The last fifteen pages 
are devoted to formulas which have been tried and found of value 
in the author’s own practice. B. D. P. 


Method and Indications fob. Radiation with the Quaetz 
Lamp (Anleitung und Indikationen f. Bestkahlungen mit 
DEB Quabzlampe — “KuNSTLiCHE Hohensonne”). By De. 
Hugo Bach, Bad Elster i. Sachsen. Pp. 43; 5 illustrations and 
1 color plate. Wurzburg; Curt Kabitzsch, 1915. 

The author of this pamphlet exploits a new model ultra-violet 
lamp which seems to be constructed somewhat upon the principles 
of the well-known Cooper-Hewitt lamp, with the important modifi- 
cation that the tube is composed of quartz instead of glass, thus 
permitting the escape of a much larger percentage of ultra-violet 
rays. The lamp, its mechanism and the technic of its use are fully 
described. The author sets forth a large number of superficial, 
general and organic conditions in which the light may be used and 
in which it has been employed by himself and others with more or 
less success. H. K. P. 


Thebapeutics of Dby Hot Aib. By Clabence Edwabd Skinnee, 

M.D., LL.D. Third edition. Pp. 336. Hammond, Indiana: 

Frank S. Betz Company. 

The book is divided into thirteen chapters. The first of these 
gives a description of the apparatus, the second deals with the 
physiological action, and the third with the technique of dry hot 
air treatment. In Chapters IV to XI the nature and treatment of 
various diseases are discussed. In addition to the dry hot air 
treatment other remedial measures which may be of advantage in 
conjunction with dry hot air are briefly mentioned. Chapter XII 
is devoted to fields of future research and Chapter XIII to the 
incandescent electric light. 

The author devotes little attention to the differentiation of 
active and passive hyperemia and of dry and moist heat, their 
different physiological properties, effects, and indications. Further- 
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more the temperature, duration, and frequency of the dry hot air 
applications as devised in this book are altogether top severe. 

As to the effect of the treatment by dry hot air the book abounds 
in claims which appear to us to be decidedly overdrawn. To sub- 
stantiate these claims the author frequently goes into lengthy 
arguments which, unfortunately, frequently show lack of sound 
reasoning. 

We doubt whether the repeated reference in this book to the 
particular apparatus manufactured by a certain company is com- 
patible with the best form of professional ethics. J. B. N. 


The Early Diagnosis of Heart Failure and Other Essays on 
THE Heart and Circulation. By T. Stacey Wilson, Senior 
Physician, General Hospital, Birmingham, etc. Pp. 617; 163 
figures and 12 plates. New York: William Wood & Co., 1915. 

The author states that his aim is to help the practitioner when 
at the bedside, by suggesting to him new methods of observations 
which give fresh insight into the mode of the heart’s action in 
health and disease. A collection of seventeen essays written in a 
period of over twenty years, however, would seldom be considered 
the happiest medium for “ advancing new theories, advocating new 
methods,” even though as in the present instance, many of the 
facts are recapitulated in a sixty page summary. The author lays 
stress on the importance of the “distensibility” of the heart, but 
fails to convince that his simple methods of examination have 
demonstrated the changes he discusses. For instance, in speaking 
of the distensibility of the conus arteriosus being diminished as 
the fibrous strength of the heart and pericardium increases with 
advancing years, he says that rheumatic fever appears to increase 
distensibility by softening the fibrous element of the heart (?). 
We are willing to admit that “such conditions as ‘high diaphragm’ 
and ‘diminution in the areas of the liver dulness’ are rarely looked 
for as signs of diminution of the total volume of blood in circulation, 
nor is this lessened volume of circulating blood generally recognized 
as a sign of myocardial weakness,” but before we are willing to 
accept such questionable hypotheses, much fuller and more accu- 
rate proof should be forthcoming than these essays afford. Scattered 
through the rambling subject matter, on the other hand, are 
numerous valuable clinical observations, such as those concerning 
the significance of different positions of the apex best, and at least 
one valuable improvement in method is suggested in an adaptation 
from jMarey’s and Galabin’s cardiograph, which “records as many 
as sixteen to eighteen distinct waves associated vdth each cardiac 
cycle. ” 
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One is forced to the conclusion that whereas this book is both 
instructive and suggestive to the specializing student of cardiac 
pathology, it is emphatically not valuable for the general practi- 
tioner, and might even do him harm by clouding the proved cardiac 
theories now generally accepted. E. B. K. 


Die Nebenwirkungen der Modernen Arzneimittel. By 

Professor Dr. Otto Seifert. Pp. 283. Wurzburg: Curt 

Ivabitzsch, 1915. 

In the introduction to a previous publication by the author on 
this subject, he explains that his purpose is to give to the general 
practitioner a complete presentation of the more valuable modern 
remedies, with especial emphasis on the symptoms produced by 
toxic doses. To this end, over six hundred drugs, the majority of 
them quite unknown to the reviewer, have been arranged alphabet- 
ically in sixteen groups, such as antipyretics, whooping-cough drugs, 
antigonorrheics, etc. The name, composition, dosage and toxicology 
of each remedy is presented, and, still further to assist the general 
practitioner, an alphabetical list at the end includes the name of 
the manufacturer of each drug. To the busy practitioner with a 
penchant for giving the latest remedy, or with a clientele that 
demands the same, this book, if frequently supplemented, should 
be of value. He can in most cases find out more about the remedy 
in question that is told in its accompanying [circular, whereas, 
if he relied on the list of remedies passed by the Council of Phar- 
macy, he would in most cases, not find the driig at all. E. B. K. 


The Intervertebral Foramina in Man. By Harold Swan- 
berg, Member of American Association for Advancement of 
Science. Pp. 95; 11 original full-page plates. Chicago: Chicago 
Scientific Publishing Company, 1915. 

SwANBERG presents a second brief outline of the intervertebral 
structures dealing exclusively with the intervertebral foramina in 
man. He has described the variation of the intervertebral foramina 
at different lev'els and the structures which pass through them. 
This study of these foramina emphasizes the importance of a 
thorough knowledge of the anatomical relationships when patho- 
logical conditions are under consideration. This small book, as 
a supplement to his first book, is of value both to the surgeon and 
to the physician. W. J. M. 
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Magnesium Glycerophosphate in Place of the Sulphate in the 
Treatment of Tetanus. — ^Z uel^er {Berl. klin. Wchnschr., 1915, Hi, 689) 
states that magnesium glj'-ceropliospliate is as ei?ectual as magnesium 
sulphate in the treatment of tetanus with decidedly less toxic action. 
He ascribes this partly to the fact that glycerophosphoric acid is a 
cleavage product of lecithin and hence less toxic to nerve tissue. Zuelzer 
found that the severest symptoms subsided promptly under its use. 
He gave it in doses of 10 c.c. of a 25 per cent, solution every three or 
four hours to moderately severe cases. This dosage controlled con- 
vulsions and the patients were kept almost entirely free from pain. 
This treatment can be continued for days without any untoward symp- 
toms. No appreciable effect upon the pulse was observed under con- 
tinued treatment. Animal experiments showed that the glycerophos- 
phate produced a much less marked fall in blood-pressure as compared 
with the sulphate. 


Extirpation of the Pineal Body. — Dandy {Jour. Exper. Med., 1915, 
xxii, 237) publishes his observations on dogs after complete extirpation 
of the pineal gland. In view of the recent marked advances in our 
knowledge due to a thorough study of the other glands of internal 
secretion, it was natural to expect that some such powerful influence 
on the body might result from the internal secretion of this gland. 
The basis for this assumption is chiefly due to clinical observations on 
cases dying of tumors of this structure. The experimental data have 
so far led to very inconclusive results. In the work here reported, the 
complete removal of the gland has been accomplished by a compara- 
tively simple operation and with almost completely negative results. 
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The author’s conclusions are as follows: (1) “Following the removal 
of the pineal, I have observed no sexual precocity or indolence; no 
adipositj’’ or emaciation; no somatic or mental precocity or retarda- 
tion. (2) Our experiments seem to have yielded nothing to sustain 
the view that the pineal gland has an active endocrine function of 
importance either in the very young or adult dogs. (3) The pineal 
is apparently not essential to life and seems to have no influence upon 
the animal’s well being.” 


Bacteriotherapy in Typhoid Fever. — ^Jobling and Peterson {Jour. 
Amcr. Med. Assn., 1915, Ixv, 515) note that during the past few months 
there have been published a number of interesting observations dealing 
with the bacteriotherapy of typhoid fever, largely the result of experi- 
ence gained by using sanitarians in the eastern front of the European 
war. The most encouraging reports have dealt with the therapeutic 
use of intravenous injections of sensitized vaccine. The dosage used 
has varied considerably, from the minimum of about 50 million to 
a maximum of 800 million. Ischa Rawa considers the mortality reduced 
by one-half and practicallj'^ all the case reports recently published 
have shown similar results. However, isolated cases have been reported 
in which the injection of the vaccine was followed by alarming collapse 
symptoms. These reports emphasize more especially the increase in 
peristalsis Avith consequent danger of hemorrhage and perforation and 
the cardiac collapse that may result. . Even subcutaneous inoculations 
of immunizing doses are known to stimulate the intestinal tract. In 
vicAV of certain definite objections to the vaccine treatment with 
typhoid bacteria, such as the increase in peristalsis and the deleterious 
effect on the heart, the authors think it rational to endeavor to obtain 
the stimulation of the ferments by some means other than one involving 
the danger of further injury to the patient. Such a method might be 
found by using the various split products of the bacterium or other 
proteins and avoiding those which are known to be the most toxic. 
As Zung, and Jobling and Strause have shoAvn, the protoalbumose 
fraction of the protein split products is usually very toxic, while the 
secondary proteoses are practically non-poisonous. Liidke has already 
made some applications of such treatment and has reported very 
favorable results. A series of cases which the authors have under 
treatment at present, while not sufficiently large to permit definite con- 
clusions, seems to. afford a very favorable confirmation of Liidke’s 
results. They believe that the conclusion is warranted at present that 
intravenous bacteriotherapy offers a reasonably safe method of treat- 
ment in select cases of typhoid fever, but that further efforts should be 
made to overcome the definite toxic effects rvhich of necessity accompany 
the injections. In the mechanism of the reaction the authors are of the 
opinion that the non-specific ferments are of considerable importance. 

Results Obtained from the Induced Pneumothorax Treatment of 
Pulmonary Tuberculosis. — Sloan {Johns Hopkins Hasp. Bull., 1915, 
xxvi, 289) presents a brief report regarding results obtained in the 
treatment of pulmonary tuberculosis by artificial pneumothorax. 
He includes in this article 20 cases previously reported by Hammon 
and himself and adds 23 cases to this series. The author selects as 
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suitable for this method of treatment patients showing: (a) gross and 
active lesions in one lung with a quiescent lesion not extending below 
the level of the fourth rib in the other lung; (6) gross and active lesions 
in one lung, with a mildly active lesion not extending below the level 
of the third rib in the other; (c) quiescent lesions, bilateral but suitably 
located, with a history of aggravating cough and profuse expectoration; 
{d) arrested but suitably located lesions, with a previous history of 
relapse whenever work was attempted; (e) arrested lesions, but with 
a history of recurring hemorrhages. Patients with incipient lesions 
have been considered unsuitable, except in cases of hemorrhage. All 
of the patients treated had moderately or far advanced pulmonary 
tuberculosis, except one, who had bronchiectasis. Those designated 
as unsuitable were patients showing: (a) gross and active lesions 
extending below the level of the third rib on both sides; (6) an extensive 
gross lesion in one lung and a lesion located at the base in the other; 
(c) serious complications such as cardiac disease, arteriosclerosis, 
ulcerative laryngitis, chronic diarrhea, extensive tuberculous ostitis 
and nephritis, either acute or chronic; (d) disease apparently of long 
standing, as shown by marked fibrosis of the lungs, thoracic deformities, 
decided cardiac displacement and dyspnea; (c) a history of chronic 
alcoholism; (J) a history of recurring hemorrhages from both lungs; 
((/) a marked emphysema; (h) an erratic or excitable temperament; 
(i) real or apparent old age. Of the 43 cases treated no collapse of 
lung was produced in five cases, and only a partial collapse was obtained 
in 15 cases. Those in whom only a partial collapse was produced 
seemed to experience as much symptomatic relief as those in whom a 
complete collapse was obtained. Of the 43 patients who were treated 
from three months to three and a half years, 18 or 41 -(- per cent, have 
died, and 25 or 58+ per cent, are living. Of these 25 living, 8 or 19+ 
per cent, of the whole, are doing poorly; 11 or 26+ per cent, are doing 
well and are working part time. Six, or 14+ per cent, have resumed 
all of their former business and social obligations. Sloan in conclusion 
states that the induced pneumothorax treatment applied to the 42 
patients with moderately or far-advanced pulmonary tuberculosis 
and one with bronchiectasis, influenced the progressing course of the 
disease little or none at all in 60 per cent. It did, however, stop dis- 
tressing symptoms in a large number of this group. In addition the 
author believes that the fact that this treatment restored 11 per cent, 
of the patients to perfect health and complete working capacity for 
over two and a half years justifies the use of the method. 


Typhoid Fever in the Vaccinated. — ^Bourges {Bull, de VAcad. de 
Med., 1915, Ixxiii, 785) says that among 550 typhoid patients at Brest 
in the last two years, fifty-three had received protective inoculation 
against typhoid fever. In this vaccinated group the disease was of 
mild or average type in all but five where it was of the severe type 
and proved fatal to all. One of these patients had only received one 
injection of the vaccine and should be excluded as not completely 
vaccinated. Excluding two others of this group who died chiefly 
as a result of secondary infection, there remains only tv'o fatalities to 
be ascribed directly to the typhoid. This mortality compares very 
favorably to a mortalitj" of 15.2 per cent, occurring among those not 
receiving the prophylactic treatment. 
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The Employment of the Tuberosity of the Os Calcis and the Patella 
for the Secondary Covering of a Stump after Amputation for Suppura- 
tion. — Oehlerecker {Zcntralhl. f. Ghir., 1915, xlii, 473) calls attention 
to a method of later improving the bone end left by the removal of the 
lower third of the leg or thigh, when the wound has been left open for 
drainage on account of the presence of severe infection, at the time of 
the amputation. The principle in such an operation is the same as 
that of the Pirigoff and Gritti amputations. Three or four months 
after the amputation, when the infection has been overcome, the 
wound surface has become clean and the flap containing the tuber- 
osity of the os calcis or the patella has contracted, a secondary bonj' 
union is obtained and the diaphyseal end of the diaphysis covered by 
an osteoplastic flap. Two war cases are reported. In one the ankle 
joint was severely infected, the astragalus necrotic and the soft tissues 
of the lower part of the leg and foot was the seat of a phlegmonous 
inflammation. A posterior flap was made including a part of the 
tuberosity of the os calcis, the bones were divided at about the junction 
of the lower and middle thirds of the leg and the wound left open until 
clean, about four months later, when it Avas much smaller. The bone 
ends were freshened by a sharp curette and approximated, the heel 
flap being held in position by strips of adhesive plaster. Pirm and rapid 
union resulted and the patient was discharged with an artificial leg, 
the stump taking the weight in an excellent manner Avithout pain. The 
same result was obtained after an amputation through the loAver end 
of the femur AAuth an anterior flap containing the patella, the patella 
being approximated to the lower end of the femur about three months 
after the amputation and an excellent Aveight-bearing stump being 
obtained. 


Fulguration in the Treatment of Tumors of the Bladder. — 
Geraghtt {Siirg., Gynec. and Ohst., 1915, xxi, 150) says that only in 
papillomata has fulguration been destructive, and it has destroyed the 
malignant as well as the benign papillomata. Where the tumors are 
cystoscopically and histologically benign the rapidity of disappearance 
is frequently astonishing. "VSflien they are malignant, the response 
may be extremely sIoav and lead almost to discouragement. Where they 
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are. distinctly malignant, the response is almost certain to be slow. 
Sometimes small malignant papillomata will require many times the 
amount of treatment which would have been necessary for a benign 
papilloma of the same size. In one case with multiple malignant 
papillomata covering the left lateral wall of the bladder and the tumors 
so fused at their surfaces that it seemed like one large tumor mass, 
seventy-five treatments, extending over a period of nine months, were . 
necessary to entirely eradicate the neoplasms. No radical operation 
could have given as complete a result. In the papillary' carcinoma 
or sessile tumors, where infiltration of the base is always present, the 
chances of eradication of the tumor by this method of treatment are 
practically nil, although considerable symptomatic relief may at times 
be obtained. From the standpoint of ultimate prognosis it is important 
to have a knowledge of the nature of the growth removed, because in 
three of his cases in which malignant papilloma had been successfully 
removed, death occurred later from metastases, although the bladder 
remained free of tumor. Furthermore, recurrences have been encount- 
ered only in cases in which malignant papilloma had been removed. 
It can now be positively stated that fulguration should be the treatment 
selected for all papillomata, benign or malignant, in which infiltration 
of the bladder wall has not occurred, and that it yields results in- 
comparably superior to the most radical operative procedures. 


The Desiccation Treatment of Bladder Tumors. — Keyes {Surg., 
Gynec. and Obst., 1915, xxi, 169) applied the desiccation treatment 
(fulguration) to 27 personal cases, and by adding those cases com- 
municated to him by nine other surgeons, he Avas able to report 
126 cases. Tumors of the bladder must be classified as benign or 
malignant in accordance with their clinical characteristics, especially 
their reaction to the desiccation treatment. The clinical characteristics 
of malignancy are hardness of the tumor, intractable cystitis, and 
sloughing or ulceration of the tumor. Multiplicity and size of the 
tumor militate against the success of any treatment. The surgeon 
will have to decide from his own experience Avhich cases are to be 
selected for desiccation, and which submitted to operation and desic- 
cation afterward. When a bladder contains more than two or three 
tumors we may prophecy a continual tendency to relapse, and we must 
insist upon the closest vigilance after apparent cure. For two weeks 
after each treatment the patient should be within call of the physician 
qualified to care for either infection or hemorrhage. Cures should be 
verified as follows: Cystoscopy must show the bladder entirely healed. 
Three months later cystoscopy must be repeated. One year after this 
it must be repeated again. Furtlier cystoscopic verification must be 
made at periods of about three years. For how long the tendency 
to relapse continues, we do not knoAv; but after the first year it is 
probably slight. Death has resulted once from hemorrhage and twice 
from “ pericystitis.’ ’ 


The Pathological Diagnosis of Tumors of the Bladder with Par- 
ticular Reference to Papilloma and Carcinoma, — Buergee {Sura 
Gyncc. and OhsL, 1915, xxi, 179) says that from a study of one 
hundred and thirteen tumors of the bladder, amongst which there 
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were fifty-five papillomata, fort 5 >--five papillary carcinomata, iive 
squamous carcinomata, turn metastatic carcinomata, and six sar- 
comata, he was able to conclude that a differential diagnosis between 
the papillomata and carcinomata can be made in almost all instances 
on a pathological basis. Certain morphological criteria were accepted 
as indicating the existence or the acquisition of malignant traite in 
any given tumor. These criteria were found to be present in parts of 
the tumor that are accessible in so far as they can be reached by cysto- 
scopic instruments, and in so far as adequate portions can be removed 
for histological examination. The changes that are indicative of 
malignancj'^ occur, not as heretofore assumed, in the “depth” where 
they may escape our diagnostic methods, but manifest themselves 
first, in the epithelium, not far from the surhace, either with or without 
areas of infiltration. A test of the morphological criteria proved con- 
clusively that they are dependable and, if adopted, lead to correct 
diagnosis. Manj'^ of the other loosely accepted notions regarding the 
malignancj" of papillomata per se were found to be fallacious. Only 
in one tumor out of one hundred and thirteen was a papilloma found 
to infiltrate and still retain “normal” cellular characteristics. 


Frequency of Recurrence of Stone in the Kidney after Operation. — 
Cabot and . Crabtree {Sxirg., Gynec. and Obsi., 1915, xxi, 223) say 
it has been clearly shown that the risk of these operations is not great. 
In their series of 155 cases there were 5 deaths, 2 following nephrec- 
tomy, and 1 each following nephrotomy, pyelotomy and ureterotomy. 
On the basis of these cases they can only say to the patient that the 
risk of operation is small; that the danger of progressive destruction 
of the kidney by the stone, if it is left, is large; that the probability 
of recurrence is considerable; that it depends somewhat upon tlie age, 
undoubtedly somewhat upon the method of operation and the skill 
with which it is carried out, but clearly somewhat upon the entirely 
unknown factor — the liability or the ability of that particular kidney 
to form concretions. The outlook for the cases of stone in the ureter 
is apparently considerably better. In this small series of 21 cases, 
the probability of permanent cure seems to be about two to one. 


Note on the Anatomy of Imperfectly Descended Testes. — Wood 
{Siirg., Gynec. and Obst., 1915, xxi, 232) has had the opportunity of 
dissecting six specimens of undescended testes. Among other findings 
in five of the six specimens the vas deferens was found to terminate 
in a series of coils uuth a blind extremity which was not attached to 
the testis in any way. These coils appear to represent the globus minor 
of the epididymis. He presents a study of the subject and emphasizes 
that failure in the descent of the testis is due to developmental defects 
that take place very early in fetal life. The degree of the abnormality 
corresponds to the extent of interference in the formative period. 
As is well known, prior to the fifth or sixth week the sex characteristic 
can not be distinguished. It has seemed to Wood that, in the condition 
here alluded to, the impress of the stimulus that determines the sex 
has been deficient, so that the change from the primary indifferent 
stage has stopped short of perfection. As a consequence there are 
definite anatomical defects observed in connection with the testis 
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which may involve other structures derived from the same embryo- 
logical source. As the majority of detained testes reach the scrotum 
by the time of puberty, in the absence of complications that demand 
relief it would seem wise to postpone operation for transplanting the 
testis in the scrotum until ample time has been given the organ to 
descend naturally. When operation is undertaken for any reason a 
effort should be made to trace the vas, and if it is found not to be 
connected with the testis an anastomosis may be performed, particularly 
if spermatozoa are present. 
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Whooping Cough. — ^Luttingek {New York Med. Jour., 1915, ci, 
1043) reports 138 cases of whooping cough treated with stock vaccines 
prepared by the New York Health Department. Of this series of cases, 
115 came under treatment within the first three weeks of the paroxys- 
mal stage. According to Luttinger, the vaccine treatment seems to 
have decreased the paroxysmal stage by over two weeks when com- 
pared to cases in which drugs alone were used. What was more sig- 
nificant to the author, however, than the shortening of the duration of 
the paroxysmal stage, was the prompt amelioration of the severity of 
the paroxysms which followed the administration of the vaccine in 
nearly all cases. On the other hand, the cases treated with drugs, 
as a rule, showed first a decrease in the number and not in the severity 
of the individual paroxysms. Luttinger who states that the vaccine 
seemed to have a prophylactic value when given in sufficiently high 
dossage. 


Progress in the Use of Standard Salvarsanized Serum Intraspinally. 
— Ogilvie {Med. Record, 1915, Ixxxvii, 1062) in a former paper, de- 
scribed a method of preparing in vitro a salvarsanized serum of standard 
strength suitable for administration intraspinally in syphilitic dis- 
orders of the central nervous system and reported 15 cases which had 
been treated with the preparation. His present paper deals with the 
results of continued treatment of the same series of cases. Out of the 
15 cases, 13 show a complete disappearance of all subjective manifesta- 
tions, witli improvement in the objective signs in one way or another, 
for an average period of one year, while one showed moderate improve- 
ment only, and one failed utterly to respond to treatment. Of the 
total number, 11 cases (6 tabes, 3 paresis, 1 syphilitic myelitis, 1 cere- 
brospinal sj^hilis) show spinal fluids negative to the W^assermann reac- 
tion in all titrations, with normal cell and globulin contents; 2 remain 
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positive, and in 2. recent analyses could not be secured. Ten 
cases (4 tabes, 4 paresis, 1 syphilitic myelitis, 1 cerebrospinal syphilis) 
show negative Wassermann reaction in the blood; 3 remained positive, 
and in 2, recent analyses could not be secured. As to the value of the 
treatment when systematically and judiciously employed, further com- 
ment seems unnecessary to Ogilvie. To those familiar with the resistive 
and tenacious character of these diseases it will at once be evident, 
from a study of this and other reports, that the intraspinal method 
offers far more in the way of therapeutic possibilities than the use of 
mercury and salvarsan intravenously alone. That the latter are of the 
greatest importance is readily conceded, but laboratory evidences of 
syphilis in the spinal fluid are completely eradicated in but few cases 
treated without intraspinal medication. Ogilvie states that no matter 
how striking the clinical improvement may be the treatment has been 
inadequate unless this has been accomplished. He emphasizes that 
in neurological syphilis the field of greatest opportunity lies in institut- 
ing treatment in the predestructive stage, "^htli this end in view the 
spinal fluid should be subjected to a rigid examination in every case 
presenting indefinite or transitory symptoms referable to the central 
nervous system, whether the patient gives a history of syphilis or not 
and regardless of the existence of a negative Wassermann reaction in 
the blood. 


Pollen Therapy in Hay Fever.— Goodale {Boston Med. and S^irg. 
Jour., 1915, clxxiii, 42) says that serobiological methods have shown 
the same phylogenetic relationship of the different plant orders and 
families. The application of these discoveries to the treatment of hay 
fever by injection of plant proteids promises to assist in the selection of 
the specific material for a given case. Definite reactions are elicited 
in hay fever "by the pollen of the exciting plants, when brought into 
contact with an abrasion of the skin. The intensity of these skin 
manifestations may be easily diminished by the repeated parenteral 
administration of the proteids in question. Coincident with the 
diminution in the skin reactions, there seems to occur an increased 
tolerance of the exposed mucous membranes to the pollens of the plants 
employed. Pollen therapy in hay fever may be regarded at the present 
time as a promising method of treatment, but its value and the per- 
manence of its results remain still to be definitely established. 


The Intraspinal Administration of Antitoxin in Tetanus. — ^Nicoll 
{Jour. Amer. Bled. Assn., 1915, bdv, 1982) says that the result of a 
series of animal experiments conducted by Park and himself was conclu- 
sive in showing that the intraspinal administration of tetanus antitoxin 
was far superior to the subcutaneous and intravenous methods of 
administration. As a result of this experimental work, the following 
method of treatment is strongly advised by Nicoll; (1) The intra- 
spinal injection of from 3000 to 5000 units into the lumbar region of 
the spinal canal, preferably under an anesthetic, the volume of fluid 
injected being brought up to 10 or 15 c.c. by the addition of sterile 
normal saline, the exact amount being regulated according to the age 
of the patient and the amount of spinal fluid withdrawn. (2) The intra- 
venous injection of 10,000 units at the same time. (3) The repetition 
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of the intraspinal dose in twenty-four hours. (4) A subcutaneous in- 
jection of 10,000 units three or four days later. The well-recognized 
adjuvants to specific treatment (quiet, subdued light, sedatives, etc.) 
should be used to supplement the treatment as outlined. Nicoll reports 
20 cases of tetanus treated on this plan and gives brief abstracts of the 
clinical histories of these cases. Of the 20 cases, 16 recovered. The 
author states that in judging the effect of antitoxin given intraspinally 
in this series of cases, it must be remembered that the cases were 
not selected, but that every case of tetanus reported was given the 
benefit of the treatment regardless of the clinical condition. The 
series, therefore, may be said to be fairly representative of the type of 
the disease occurring in and about the City of New York. A few of 
these patients would undoubtedly have recovered if the intraspinal 
injection of antitoxin had not been given or without any treatment 
other than symptomatic. The results obtained, however, in the saving 
of life are so much more favorable than those in previous years, when 
large doses of antitoxin were recommended to be given by the intra- 
venous and subcutaneous methods, that there can be no reasonable 
doubt that the low death rate, 20 per cent., here obtained was largely 
due to intraspinal dosage. 


Intraspinal Therapy in Syphilis of the Central Nervous System. — 
Swift {Jour. Amer. Med. Assn., 1915, Ixv, 209) believes that intra- 
spinal injections of autosalvarsanized serum or serum to which a small 
amount of salvarsan or mercury is added, is of distinct help in certain 
cases of. tabes and cerebrospinal syphilis. Not all patients with these 
diseases require intraspinal treatment. Many of them respond well to 
intravenous injections of salvarsan combined with mercury and iodide 
properly administered. In other cases, the symptoms and abnormal 
cerebrospinal fiuid are not controlled by general therapy, and it is 
in this class that we believe the addition of intraspinal therapy to be 
of value. Botli the clinical side and laboratory evidences of active 
disease should be considered, and any treatment controlled by repeated 
examinations of the blood and cerebrospinal fluid. Although the 
treatment of tliese diseases should be systematic, it should not be so 
rigid that individual indications should be disregarded. Not infre- 
quently one sees improvement only after active treatment has been 
discontinued. Others seem to require cgnstant treatment until all 
evidences of active disease have disappeared. Only by considering 
all the faetors can consistent beneficial results be obtained. 


The Starvation Method versus Gradual Carbohydrate Reduction 
as a Time Saver in the Treatment of Diabetes.— Christian {British 
Med. and Surg. Jour., 1915, clxxii, 929) says that the starvation method 
of Allen for rendering a diabetic sugar-free, in addition to being a safe 
method, has shortened very materially the time requbed to get a 
patient with diabetes sugar-free, and so permits of a large part of the 
patient’s stay in the hospital being devoted to building up the patient’s 
tolerance for carbohydrates. To put it another way, the method saves 
for tlie patient and for the hospital one or two weeks of time. 
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Etiological Relationship of Syphilis to Chorea of Sydenham. — 
ICoPLiK {Arch. Pcdiat, 1915, xxxii, 561) reports his investigation of 
cases of Sydenham’s chorea with a view to proving an etiological 
relationship with syphilis. He avers the clinical connection between 
chorea and endocarditis and between chorea and rheumatic joint 
manifestations and states it as his belief that all chorea of the Syden- 
ham type seems to be of an infectious nature. By investigating 11 
cases of chorea he found no positive Wassermann reaction and no 
clinical or physical e\'idence of syphilis. By intravenous injection of 
salvarsan in 7 cases of chorea there was no especial improvement and 
certainly no “striking effect” has had been averred. He does not 
believe there is any connection between the two diseases and from 
the results of his investigation he concludes that salvarsan has no more 
value in chorea than what has hitherto been used in treating this 
disease. 


Congenital Syphilis in Infants. — ^M. Soldin and F. Lesser (Dcttisch. 
mcd. Wchnschr., 1915, xli, 429) present the symptom-comple.x of a 
number of cases which have merely a suggestion of syphilitic disease 
and in which |;he Wassermann reaction was uniformly negative. The 
infants suffered primarily from nutritional disorders. Symptoms which 
suggested congenital syphilis in these cases were sniffling, discrete rose- 
colored macules on the soles of the feet showing no infiltration, post- 
cervical lymphatic enlargement only as large as rice kernels, and occa- 
sionally a slight and temporary enlargement of the liver and spleen. 
In everji- one of these cases the mother was found to have a positive 
Wassermann reaction and so turned a suspicion of the disease due to a 
faint symptom, to a conviction of the presence of a luetic taint. To.xic 
substances may have been transmitted to the child from its syphilitic 
mother sufficient to account for the suggestive symptom and yet the 
question may arise if the child be actuallj'^ a spirochete carrier. Again 
all sjqihilitic symptoms of an active kind can be absent for many 
years and then suddenly develop. Systematic observation in families 
afflicted with congenital syphilis show that in one-half the cases con- 
genital syphilis is latent during the early years. For practical pur- 
poses the authors lay down tlie rule, not to be content with a negative 
Wassermann reaction in an infant with suggestive luetic signs but to 
also examine the blood of its mother. 


Treatment of Scarlet Fever. — ^R.K och {Dcidsch. mcd.WcJinsclir.,l9l5, 
xli, 372) compares the scarlet fever statistics of Barasch with his own 
and draws conclusions as to specific treatment in this disease. In ten 
years Barasch reports 1438 cases of scarlet fever with a mortality of 
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15 per cent., only 6.6 per cent, of deaths occurring after the third 
day. Koch reports 263 cases in one year with a total of three deaths, 
or 1.1 per cent. In Barasch’s cases no specific treatment was carried 
to a definite conclusion, the treatment being general. In Koch’s cases 
28 of the most severe cases were treated by intravenous injection of 
"convalescent serum,” taken from patients convalescent from scarlet 
fever. Of the 28 cases but 1 died. Of 12 cases, not quite as severe 
which were treated with normal human serum, 1 died. Koch remarks 
the difference in the two mortality records and implies that the small 
percentage in his cases is due to the employment of the serum. In Bar- 
asch’s cases 122 out of 217 cases died during the first three days through 
general intoxication. It is in the very grave cases that the “ convales- 
cent serum” has its greatest effect when given early and in sufficiently 
large doses, 50 c.c. for small children and 100 c.c. for older cases. The 
serum has little if any effect when used in cases with complications of 
scarlet fever. The serum should be gathered from a number of con- 
valescent cases and mixed. It is sterilized and combined with 0.5 per 
cent of a 4 per cent, carbolic acid solution. 


Localizing Brain Symptoms as Early Events in Tuberculous Men- 
ingitis. — C. O. Hawthorne {British Jour. Child. Dis., 1915, xii, 232) 
reports 2 cases of tuberculous meningitis which began during apparent 
good health with motor phenomena suggestive of a localized cerebral 
lesion. One child vomited and the followibg day was found to have 
a paralysis of the left face and left arm which cleared up in forty-eight 
hours, to be followed a day later by convulsive seizures of these parts, 
following which paralysis was again noted but other clinical signs absent, 
including the fundus of the eye and the spinal fiuid. The paralysis 
disappeared entirely later on only to usher in the frank signs of a 
tuberculous meningitis. The other child was suddenly seized with 
right-sided convulsions which ceased in several hours and next day 
there were no clinical signs of disease to be found. Within three days 
convulsive seizures again appeared and he later developed a tubercu- 
lar meningitis which was proven at autopsy. Convulsions and paresis 
usually come late in this disease and to explain the early symptoms 
mentioned in the above 2 cases, the author suggests that the sudden 
and limited motor phenomena marked the arrival of the specific irri- 
tant within the cranial cavity and its application to a localized area 
of brain tissue. Presumably, the effect of such emboli on the motor 
cortex would be capable of producing cortical disturbances which 
express themselves clinically eitlier as unilateral paresis or unilateral 
convulsion followed after a time by local recovery of nerve function 
and still later by generalized signs of a meningitis from an extending 
infection. It does not seem possible to carry the position further than 
to say that at times the arrival of the infection in this disease may be 
marked by limited motor phenomena suggestive of a localized cerebral 
lesion. 


Immunization against Measles. — C. Hermann {Arch. Pcdiat., 1915 
xxxii, 503) reports a series of tests in immunizing infants against measles. 
The basis for his idea is that infants under five months are relatively 
immune to measles or when they are infected the disease appears in a 
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mild tj^pical form. Under two months infants are absolutely immune. 
The immunity becomes less marked toward the end of tbe first year 
and during he second year is entirel}’^ absent. Infants under five 
months coming in intimate contact with measles without being infected 
frequently do not contract the disease when exposed later. One attack 
of measles usually protects for life. Also the immunity cannot be trans- 
ferred bj'’ the mother solely through the breast milk for artificially 
fed infants are also immune. The infant possiblj'^ elaborates its own 
antibodies. Also the nasal discharge contains the virus twenty-four 
hours before the appearance of the eruption in measles. Based on these 
facts the theory is to inoculate infants under fi\"e months with measles 
virus, thereby conferring an immunity by manufacturing antibodies 
while the child is least susceptible or at most will take the disease in 
a mild atypical form. Up to this time 40 infants have been inoculated 
at the following ages: 1 at turn and a half months; 4 at three months; 
3 at three and a half months; 6 at four months; 15 at four and one 
half months, and 11 at five months. The majority of the infants 
showed no distinct reaction. Fifteen had a slight rise of temperature 
from the eighth to the fourteenth day and in a few instances a few 
indistinct spots were noticed. Of these cases, 4 over one year of age 
have since come in intimate contact Avith measles and have not con- 
tracted the disease and in addition, 2 of the 40 cases were reinoculated 
at the age of twenty-one and tAventy-three months respectiA'ely, the 
result being negative in both. Material for inoculation consists of 
mucous from the nose of otherAvise healthy children taken tAventy- 
four hours before the measles eruption appeared. It Avas taken -on 
small cotton SAvabs and kept in glass vials containing a moist piece of 
blotting paper at the bottom. The inoculations AA’ere made by applying 
the SAvab gently to the nasal mucous membrane. It Avould be desir- 
able to dcA'ise some method by AA'hich the infectious material could 
be made to retain its virulence for more than tAventy-four hours. 


Erysipelas Treated Avith Whole Blood from Convalescent Patient. — 
A. D. Kaiser (ylrcJi. Pediat., 1915, xxxii, 519) reports a case of ery- 
sipelas in a girl, aged six years, AA'hich resisted all usual remedies includ- 
ing antistreptococcic serum. The areas inA'oh'ed Avere the entire left 
arm, the chest and upper abdomen, and the streptococcus Avas obtained 
in culture. ScA'en ounces of blood Avere taken from an adult case 
conA'alescing from erysipelas and injected, after citration by Zingher’s 
method, into seven different muscles of the child’s body. The child's 
temperature dropped to 100° in tweh'e hours and to normal Avithin 
tAA*enty-four hours, accompanied by a disappearance of tlie redness, 
SAvelling and tenderness and a marked general improvement Avhich 
Avas rapid and uninterrupted. The adult conA'alescent’s temperature 
had been normal for fiA'e days and the streptococcus had also been 
groAvn in culture from the lesions. The protecth'e bodies in the blood 
of the conA'alescent apparently acted Avith success and tliis method is 
urged in seA'ere cases AA'here the outcome looks dubious if a suitable 
donor can be obtained. 
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The Question of Autoinfection Complicating Pregnancy and the 
Puerperal State. — Zangemeister and Kirstein (Arch. f. Gyndk., 1915, 
civ) had carried out minute clinical studies and observations upon 
pregnant patients to determine the question of the possibility of auto- 
infection. Without going into elaborate details regarding their in- 
vestigations, they conclude that bacteria capable of producing rise of 
temperature and other disturbance, are present in and about the 
genital tract of pregnant patients who have never been internally 
examined; that these bacteria make their way upward into the vagina, 
so that while they were found in the lower portion in the genital tract 
in 89 per cent, of cases examined; in 25 per cent, of cases examined 
they were also found in the upper portion. Clinical studies in the oc- 
currence of fever in patients in whom germs were found in the genital 
tract before labor showed that these bacteria can undoubtedly produce 
infection entirely independently of any bacteria introduced during 
examination or manipulation. These observations have been con- 
firmed by others, so that there is a considerable mass of accurate 
clinical observation to establish these facts. What are the practical 
conclusions to be drawn? When we consider the course of spontaneous 
labor in a normal patient, we find that the escape of amniotic liquid, 
passage of placenta and membranes, and of the blood and serum which 
follow, all tend to carry bacteria from above downward and outward. 
The blood serum which follows the removal of the plaeenta is the best 
possible application to the wounds received during labor. So long 
then as the course is from above downward and the uterine sinuses 
are promptly plugged by sterile coagula, and the womb remains con- 
tracted, the patient should escape serious infection. But frequent 
examinations, manipulations, and unsuccessful attempts at delivery 
carry these germs into bruised and wounded tissues, to the cervix 
and produce infection. In difficult cases where labor has been prolonged 
much of the success of delivery by addominal section lies in the fact 
tliat the infected lower portion of the genital tract is not entered, but 
that the child is removed through the upper uninfected portion. 

External Version in the Treatment of , Placenta Previa. — ^Zalewski 
(Arch. f. Gyndk., 1915, civ) publishes the results of his observations 
on this method in the Clinic at Breslau. Out of 192 cases of placenta 
previa studied, 9 were treated by tamponing the vagina and cervix 
with iodoform gauze and giving quinin. The maternal mortality 
was 11 per cent., the fetal mortality 57 per cent., the percentage of 
puerperal fever.66.6 per cent. In 40 cases the rupture of the membranes 
was the method employed, in 47.5 per cent, labor proceded spontane- 
ously. There was no maternal mortality and 7 per cent, fetal mor- 
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These results were obtained among the spontaneous labors 
only. After the membranes were ruptured, in 21 cases further inter- 
ference was necessary; in 2 the tampon was used, in 12 combined 
version and slow extraction, in 7 the use of the dilating bag. By those 
who use bimanual version with prolonged extraction, the maternal 
mortality is commonly established at 5 per cent., but the fetal mortality 
varies from 50 to 84 per cent. Regarding the use of the dilating bag, 
there is always the uncertainty that while the bag may secure a certain 
degree of dilatation, spontaneous delivery will not necessarily follow. 
The patient’s strength may become exhausted, or her nervous condition 
be such that no eflScient effort at delivery is made. Under these cir- 
cumstances the additional manipulation of the bag is a serious danger, 
and the statistics of placenta previa show that frequent manipulation 
greatly increases the maternal mortality. The writer calls attention 
to the value of dilating bags made of animal membrane, such as the 
bladder of the sheep or pig. These can be rendered thoroughly sterile, 
can be kept in small flasks ready for use, are less liable to burst than 
rubber bags, do not undergo such change, are smaller in bulk, and thus 
can be introduced through a narrow cervix. They are also very cheap. 
Pressure with a very firm bag in cases of placenta previa seems to be 
better than with a more elastic rubber bag. The writer also calls 
attention to the dangers of the puerperal period in placenta previa, 
and especially from postpartum hemorrhage. In 12 cases of central 
placenta previa the placenta was manually removed, and 3 of these 
patients perished from postpartum hemorrhage. To prevent this the 
writer used secacornin in doses of 2 c.c. combined with similar doses 
of pituglandol. The intra-uterine tampon was also employed. In 2 
cases Momburg’s bandage was used, apparently to advantage. It 
seemed to control hemorrhage until the uterus could be thoroughly 
tamponed. The writer recognizes the danger of the tampon and urges 
the general practitioner not to apply the tampon in central placenta 
previa, to interfere with the patient as little as possible, and to send 
her promptly to hospital. He seems to have had no experience with 
delivery by section in these cases and considers it something which is 
as yet a radical proposition, having a very limited application. Up 
to the present time the reviewer has treated 22 cases of placenta previa, 
some of them e.xsanguinated and brought to hospital by ambulance 
in emergency, by delivery by abdominal section. All of the mothers 
have recovered and those children who were in fair condition. 


Hunger Fever in the Newborn. — {Arch. /. Gijnak, 1915, civ) 
reports studies in newborn infants in Sellheim’s Clinic in Tubingen. 
It is often observed that the newborn infant loses from six to eight 
ounces during the first week or ten days after its birth. If the loss of 
weight is rapid the temperature rises and both find their highest point 
at the tliird or fourth day, occasionally as late as the sixth day. Some 
infants show marked thirst during this period. In seeking a cause it is 
natural to consider the part played by bacteria in the intestine, and 
also by the passage of urates and uric acid from the kidneys. It is 
thought when the intestinal condition is not normal that the abnormal 
bowel permits the absorption of bacteria and toxins which the healthy 
bowel resists, thus causing the fever. By clinical observation it is 
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found that a mother who has fever does not furnish healthy milk to 
her child, and this is also true of women suffering from pronounced 
albuminuria. There is probably a relation between the nourishment 
of the mother and the condition of the infant’s bowel. The effort to 
furnish infants with sterilized mother’s milk lessened, in the Clinic, 
the number of cases of hunger fever. Such fever still occurred for which 
there was no adequate explanation. Fortunately these cases are rarely 
severe or fatal. 


The Cause of Chorea Complicating Pregnancy. — Albrecht {Ztschr. 
j. Geburtsh. u. Gyndk., 1915, Ixxvi) describes the case of a primipara, 
aged twenty-two years, who was taken with chorea at the beginning 
of the first pregnancy. Her condition became pronounced and she was 
treated by intragluteal injection of 20 c.c. normal pregnancy serum. 
In twenty-four hours the choreic movements had ceased and the patient 
was much better. She also gained somewhat in weight. He adds the 
case of a girl, aged sixteen years, in whom chorea appeared at the time 
when menstruation became established. From the study of these 
cases he believes that chorea is an intoxication in the pregnant patient 
with substances formed by the embryo, or in patients at puberty 
with substances produced by the glands which form the internal 
secretions. 


Icterus of the Newb"orn an Infectious Disease. — ^Pfaltzer {Ztschr. 
/. Geburtsh. u. Gyndk., 1915, ixxvi) describes a series of cases of what is 
termed “nuclear icterus in the newborn.” This disease shows its 
^ most important changes in the nervous system and nuclei of the cerebral 
tissues, showing yellow discoloration, and also the ganglia. The writer 
draws attention to the esophagus as the site of infection, probably 
with the colon bacillus. The fact that children frequently put their 
fingers and other objects into the mouth readily explains the oceurrence 
of such infection. A toxin produced by the bacillus circulating in the 
blood would account for the lesions in the muscles and in the nervous 
system. It is interesting to note that in the muscle fibers some of the 
most characteristic changes were observed. In this connection it 
must be remembered that such infection is rarely caused by one germ 
only, but staphylococci and streptococci maj’^ undoubtedly be present. 
In those cases where it was thought that no infection was present the 
characteristic changes in the muscle bundles were absent. This con- 
dition also calls attention to the frequent infection of the infant from 
the umbilicus. The practical conclusion of these investigations lies 
in the necessity for strict asepsis, and that the child’s mouth be invaded 
as rarely as possible. 


The Cause of Icterus Neonatorum. — ^Heynemann {Ztschr. f. Geburtsh. 
u. Gyndk., 1915, Ixxvi) has studied icterus neonatorum in the 
Clinic at Halle, and finds that the cause is primarily a variation in 
the function of the liver cells in the early days of life. The congested 
condition of the liver predisposes to this, with the rapid disintegration 
of ^e red blood corpuscles. Of this we do not know the precise cause. 
Evidently anything happening during labor which especially increases 
pressure upon tlie child’s body forces blood into the liver, or any infec- 
tion which should attack the blood would produce icterus. 
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Diagnosis and Treatment of Vulvovaginitis in Children. — Some 
very interesting suggestions upon these subjects are made in a recent 
article by C. C. Norms {Jour. Amcr. Med. Assn., 1915, Ixv, 327). 
Norris calls attention to the difficultj^ in demonstrating gonococci in 
smears obtained in tlie ordinary manner, from chronic cases, even 
though the patient may still harbor active organisms. The ability 
to make such demonstrations is of the greatest importance, however, 
in determining the point at which the case may be considered cured 
and treatment stopped, for other theoretical means of determining 
this, such as the complement-fixation test, have proved entirely unre- 
liable in gonorrheal vaginitis of children. Norris has found the follo'iving 
technique exceedingly valuable for this purpose; The child is placed 
in an elevated position, so that fluid will not run out of the vagina, and 
with a soft rubber eye-syringe about a half-ounce of 1 to 5000 bichloride 
solution, made up in normal salt, is injected. It is important to have 
the patient in such a position that the vagina will be ballooned out by 
the atmospheric air. With the vagina thus partly filled with solution 
and thoroughly distended, a smooth glass rod is introduced and the 
various parts of the vagina are rubbed with it for the purpose of detach- 
ing any adherent secretion. In a furtlier effort to obtain material 
the solution may be forced in and out a number of times with the 
sjuringe. The solution thus obtained is centrifuged for twenty minutes 
at high speed, and the sediment examined in the usual way. Where 
this procedure is negative in suspected cases, the following addition 
is advocated by the author; On the day preceding, the bacteriologic 
examination the entire vagina is painted with a fairly strong silver nitrate 
solution — 5 to 10 per cent., according to the age of the patient — ^in 
order to produce a distinct reaction. On the following day washings 
are obtained in the manner described above, and will often show gono- 
cocci when they previously were negative. In 21 chronic cases, Norris 
says that he obtained positive results in 45 per cent, witli ordinary 
smears, in 75 per cent, with simple washings, and in 97 per cent, witli 
washings preceded by chemical irritation. He does not think it is safe to 
consider that a cure has been affected until negative findings have been 
obtained at three consecutive bacteriologic examinations at two-week 
intervals, no treatment having been employed in the meantime, and 
the last examination having been preceded bj^ irritation with silver 
nitrate. With regard to treatment, the author lays great stress on the 
necessity for perseverance, even in face of the apparent disappearance 
of s 3 'mptoms. In the treatment which he has adopted, he depends 
largelj'’ on the well-known fact that dessication quicklj^ destroj'S the 
gonococcus. With the patient in the knee-chest or Sims’ position, or 
in the case of an infant, with the buttocks elevated by the nurse, the 
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vagina is ballooned out until it is well distended. In the majority of 
instances, the hymen should be sacrificed, in order to give more thorough 
drainage and greater accessibility for treatment. The vagina is thor- 
oughly washed with a weak permanganate solution, and is then swabbed 
with a 25 per cent, argyrol solution, the latter being employed chiefly 
as a cleansing agent. After the argyrol has been applied, the vagina is 
dried thoroughly wdth a thin strip of gauze, an emptj'- atomizer being 
used to complete the drying. The child is now left in the Sims position 
for twenty to thirty minutes, care being observed to keep the vagina 
well distended with air during this time. As a final step, it is flooded 
with a weak solution of silver nitrate, starting with 1 or 2 per cent., 
this gradually being increased as the vaginal mucosa becomes more 
resistant. These treatments are given three times a week, the vagina 
being washed out daily by the mother or nurse wdth a weak perman- 
ganate or argyrol solution by means of a soft rubber eye-syringe. Norris 
admits that this treatment is hardly adapted to dispensary work, 
owing to the amount of time required. He says that in 14 cases treated 
in this manner, a cure, as determined by the criteria described above 
was obtained in an average of twelve -weeks, dating the cure from the 
first of the three negative examinations. The most persistent case 
lasted eighteen weeks, recurrence having taken place after two negative 
examinations, gonococci being found in the final test preceded by silver 
nitrate irritation. In conclusion, the author insists upon the necessity 
for observing thoroughness and regularity in carrying out the treat- 
ment. He believes that the simple instillation into the vagina, often 
at irregular intervals, of various solutions, as is frequently practised, 
is of little value in the treatment of the disease. 


Pelvic Varicocele. — Tins subject, wliich was discussed m tliis depart- 
ment a year or so ago, has been again brought before the profession in a 
recent paper by Pinkham {Amcr. Jour. Ohst., 1915, Ixii, 244). He calls 
attention to the fact that the chief symptom complained of bj'- niany 
women seeking advice for so-called female troubles is a persistent, 
dull aching pain in the left iliac region, in some instances relieved by 
the recumbent position, aggravated by standing or walking, and usually 
wmrse at the menstrual periods. Often no definite pelvic lesion is 
palpable. Many of these women are told they have “ chronic oophoritis’ ’ 
or that they have nothing at all the matter; as Pinkliam points out, 
however, the fact is too frequently overlooked that there is always a 
good reason for physical suffering. Pinkliam believes that the true 
cause of the trouble in many cases of this sort is a varicose condition 
of the veins of the broad ligament, producing a lesion analogous to 
varicocele in the male. It occurs much more frequently on the left 
side than tlie right, probably because of the fact that on the former 
side the ovarian vein runs upward and inward to the renal vein, which 
it enters at right angles; it is very poorly supplied with valves, and 
anything which would interfere with the free flow of blood would 
produce venous engorgement. The vein on the right side, on the other 
hand, has a shorter course, entering the inferior vena cava directly 
at an acute angle. Pinldiam thinks that women who have borne 
children are more apt to develop a varicose condition of the broad 
ligament veins than are nullipara, though it may occur in the latter 
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also. Subinvolution of the uterus, loss of support due to lacerations of 
the birth canal, and retroversion of the uterus all tend to favor venous 
stasis in the parturient woman, while an adlierent sigmoid, with asso- 
ciated constipation, may be the underlying factor in a nullipara. 
The author strongly believes that if more attention were paid to the 
possible existence of pelvic varicosities, the results of surgical intervev- 
tion in cases of indefinite pehuc pain would be vastly improved. The 
diagnosis, he admits, must often be made by elimination. The treat 
ment he advises is double ligation of the varicosities, with excision of 
the intervening area. He reports a number of cases in which this 
procedure has been carried out, apparently with exceedingly favorable 
end-results. 


Eepair of the Ureter with Small Intestine. — An interesting case is 
reported by Baebat (Calif. State Jour. Med., 1915, xiii, 70), in which 
an extensive ureteral injury was repaired by means of a segment of 
intestine, and a kidney thus saved that would otherwise have had to be 
sacrificed. The patient was a woman, aged thirty years, who a few 
months before coming under Barbat’s observation had undergone 
an operation for extensive pelvic inflammatory disease, with widespread 
adhesions and much distortion of the normal relations. The operator 
had inadvertently included the right ureter in one of his sutures. A 
collection of urine formed in the region of McBurney’s point, and was 
evacuated by a superficial incision, following which a urinary fistula 
formed at this point, and continued to discharge. At a subsequent 
operation about 1^ inches of the ureter were found to be lacking; an 
unsuccessful attempt was made to form a new ureter by sewing ad- 
jacent tissues around a ureteral catheter introduced from the bladder, 
but this produced no improvement in the condition. Yihen first 
seen by Barbat, the patient presented a small fistula in the region of 
McBurney’s point, through which clear, bacteria-free urine was con- 
stantly discharged. Indigo-carmine appeared here at about the same 
time as from the left ureteral orifice in the bladder; it seemed probable, 
therefore, that the right kidney was functionally unimpaired, and 
worth preserving, if possible. At operation, numerous intestinal 
adhesions were separated, after which the ureter could be traced down 
to a mass corresponding to the bottom of the fistula. It was ligated 
and cut close to this, the proximal end being lifted up and temporarily 
clamped. A loop of ilium about 7 inches long was then isolated, con- 
tinuity of the intestinal tract being reestablished by means of a Murphy 
button. Great care was taken to see that the blood supply of the 
isolated segment was not interfered with, and that undue traction was 
not made on its mesentery. It was flushed out with a large amount of 
1 to 1000 formalin solution, and the upper end closed by inversion. The 
lower end was sewed to a slit in the bladder by continuous through- 
and-tlurough sutures. A small oblique puncture was then made in the 
side of the intestine near the closed upper end, and the ureter anasto- 
mosed into this by the same technique as is commonly employed in 
ureterovesical implantation. The patient had a rather stormy con- 
valescence, and for a time urine was discharged from the old fistula, 
as well as from a new one which formed in the abdominal scar. These 
fistulsB eventually closed, but not until three and seven months re- 
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spectively, after operation. The patient has since gained 25 pounds 
in weight, and is in excellent heaWi three years later, although at the 
last examination the bladder urine showed the presence of some colon 
bacilli and shreds of mucus. 
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Experimental Investigation Concerning the Influence of Ethyl and 
Methyl Alcohol upon the Organ of Hearing. A Contribution to the 
Pathogenesis of Neuritis Acustica Alcoholica. — The deleterious effect of 
many drugs upon the organ of hearing is well known and the results 
of the ingestion of quinin and salicylic acid and of various arsenical 
combinations, in this respect, have been frequently demonstrated. Of 
the effects of such other substances as chenopodium oil, lead, silver 
and mercurial salts, phosphorous and carbonic acid but little is defi- 
nitely known and our Itnowledge of the effect of alcohol upon the ear 
is equally imperfect, begin confined, according to the author, mainly 
to the results of occasional and imperfect clinical observations and of 
two lines of experimental pathological investigation. The protracted 
consumption of alcohol may result eventually, as has been demon- 
strated, in inflammation and degeneration of the auditory nerve, but 
notwithstanding the extent of alcoholism, alcoholic polyneuritis is of 
comparatively rare occurrence and especially so as exhibited in the 
auditory nerve. Marian and Ostmann have shown that alcohol has a 
lesser affinity for the auditory nerve than the drugs previously men- 
tioned and that the deleterious influence of alcohol is much more 
frequently exhibited in other than the auditory nerve, especially the 
optic nerve. Zytowitsch gives as the results of his investigations in 
alcohol poisoning in rats and guinea-pigs changes exliibiting themselves 
first in the ganglion spirale, next in the efferent nerves in the lumina 
spiralis ossea and, finally, in the organ of Corti, the basal whorl being 
the last and the least affected. Hemorrhages were notable in all cases, 
less frequently in the endolymphatic portion; the vestibular region 
was also included in the area of these ecchymoses. Tadokoro found 
as the result of his investigations in the majority of bis cases an osteo- 
plastic labyrinthitis and the author refers the hemorrhages in the first 
instance to postmortem changes and the labyrinthine showings in the 
second instance to suppurative infection from the middle ear. The 
clinical studies of Marian and the supplementary clinical contributions 
of Zytowitsch refer the aural changes incident to alcoholism, both 
chronic and acute, to the labyrinth, and as exhibited, preponderatingly, 
in men between twenty-five and fifty years of age. In no instance 
was there opportunity for postmortem evidence of the clinically 



776 


PROGimsS OF MEDICAL SCIENCE 


inferable labyrinthine changes. Under these circumstances, Yxjtaka 
Nakajiura {Passoiv and Schaefer's Archiv, December, 1914), undertook 
a series of carefully conducted investigations into the labyrinthine 
conditions incident to alcoholic poisoning, using for his material only 
carefully selected guinea-pigs all of whom were previously examined 
as to hearing by the method of Preyer, auricular reflex, and as to the 
integrity of the vestibular function by the caloric test. The alcohol, 
usually 40 per cent, strength, was administered by means of a soft 
rubber catheter passed into the stomach, the jaws of the animal being 
controlled by a mouth clamp, devised by the author and consisting 
of two S-shaped metal rods or tubes controlled by a set screw, the risk 
of internal injury to the animal in process of administration of the 
alcohol being thus minimized; in one sei’ies of cases acute poisoning 
was ensured bj’^ large doses, in a second series, a chronic effect was pro- 
duced bj’^ daily administration in small doses, the clinical symptoms 
of the poisoning- usually manifesting themselves within ten minutes, 
though this, and the degree of effect, proportionately, varied greatly 
in individual cases. The nutrition of the subjects was regulated accord- 
ing to the daily determination of the body-weight in order to secure 
as nearly as possible an assumed mean of nutrition. The evidences of 
the intoxication in both the acute and the chronic cases corresponded 
to those commonly observed in the human subject, but at no time 
throughout the experiments, except during the toxic periods, was there 
any determinable decrease of hearing or of the vestibular Function. 
The method of preparation of the material was, in the main, that of 
Yoshii with certain minor modifications, but including fixation with 
the brain in situ and the acusticus and medulla undivided, and, through- 
out the examination, especial care was taken in other and similar 
respects to avoid traumatic postmortem results which might serve 
to confuse the conclusions to be drawn from the actual changes in an 
auditory apparatus of such exceeding delicacy. In conclusion, the 
author says that both ethyl and methyl alcohol have an injurious 
effect upon the ear, and especiallj' upon the auditory nerve, the three 
components of the peripheral cochlear system being more frequently 
and more severely affected, nerve fibres, ganglion cells and cells of 
Corti, than the vestibular and facial nerves, pathological changes in 
the vestibular and geniculate ganglia being in no instance found. 
The alcohol attacks, as a nerve poison, only the neural elements of the 
organ of hearing, all the remaining tissues in the middle ear and laby- 
rinth, including bloodvessels and bony structures remaining unaffected. 
The pathological changes in the acoustic system of the auditory nerve 
consist mainly in degenerative, atrophic processes Avith segmental 
destruction of the cochlear fibres, degenerative implication of the 
spiral ganglion cells and the cells of Corti without corresponding evi- 
dence of inflammation, these degenerative changes being, moreover, 
more pronounced in the peripheral portion of the cochlear nerve, in 
the fibrils of the lamina spiralis ossea and in the modiolus than in 
the cochlear trunk itself, the changes in the spiral ganglion cells of the 
upper cochlear whorl being more pronounced than in the lower portion. 
These investigations seemed to prove that the hematogenous changes 
in the cochlear nerve occurred, in the three portions of the sj'stem 
almost coincidently, in cases of acute alcoholic poisoning, whereas the 
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cells oi Corti, in the more chi'onic cases, remained sometimes unaffected 
and that the hemorrhages in the middle ear and labyrinth observed by 
Zytowitsch were the result not of poisoning, but of an extrinsic trauma. 

Parotid Fistula in the External Auditory Canal.— The first case of 
this kind was described by Politzer, in 1906, and that of Kretschmann 
{Arch. f. Ohrenh., xcvi, 8) is similar in that, in both cases, the symp- 
tom occurred in otherwise entirely normal ears without evidence^ 
moreover, of parotid disturbance, suddenly without pain and without 
other than the immediately induced sensation, an outflow appeared 
from the ear. Otoscopic examination revealed a swelling upon the 
canal wall about 4 mil l im eters in diameter, in the author’s case, on the 
anterior superior and, in the case of Politzer, on the inferior bony canal 
wall, this swelling expanded and subsided coincidently with the move- 
ment of the jaw in chewing; at its base an opening in the bony canal 
wall could be determined by means of a probe, the swelling being, in 
fact, a hernial protrusion filled either with fluid or with glandular 
tissue. In neither case did the history give a clue to the origin of the 
aural manifestation. Politzer regarded it in his case as a cystic exten- 
sion of the parotid which had burst through the membrane closing 
the opening due to a dehiscence of bone in the canal wall; the treat- 
ment consisted in rest and in cauterization of the projected area. 


The Pathogenesis and Treatment of Otosclerosis. — Denker 
{Deuisch. med. Wchiischr., 1914, xix) denominates as otosclerosis a group 
of cases in which, with patent tympanopharyngeal tubes and nearly 
normal aspect of the drum-heads, the clinical picture is presented of 
a progressive, definitely determinable, by functional examination, 
steadily increasing, difficulty in hearing. Structurally, there, is an 
increasing immobilization of the stapes, spongiosity of the labyrinth 
capsule and," sequent thereto, atrophic degenerative changes in the 
nerve end apparatus of the labyrinth. Etiologically, the question as 
to whether the otosclerosis is secondary to a disorder of the tympanic 
mucosa or originates primarily in the bony capsule is not yet decided, 
but the majority of authorities incline to the latter view, in some 
instances the otosclerosis being regarded as typical of rheumatic 
arthritis. Furthermore, the incidence and progress of the spongiosity 
and whether it is of inflammatory origin or otherwise has not yet 
been determined. It is evident from all statistical evidence that the 
preponderating number of cases occur in women and the author sug- 
gests that gestation has a distinct bearing upon the beginning of an 
otosclerosis, or upon its subsequent progress and that the function of 
the hj^ophysis cerebri may come to be found to have a bearing upon 
the existence of this aural condition. Another view which has its 
adherents is that the otosclerosis has its origin in a disorder of the 
circulatory system and it is certainly true that hereditary predisposition 
is apparently an important factor, while syphilis and tuberculosis are 
of comparative importance etiologically The therapeusis of oto- 
sclerosis IS practically powerless, as might be inferred from the patho- 
logical findings and from the results of attempts at treatment by means 
ol radium, electromotor massage and varied internal medication. 
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A Remarkable Finding of Anthrax Spores in the Earth of a Burying 
Place. — ^The resistance of anthrax spores in infected earth is of the 
greatest hygienic importance. W. v. Gozenback {Zfschr. /. Hi/g. ti. 
IiifcJdionskrankli., 1915, Lxxix, 336) reports the finding of anthrax 
spores in the earth of a place which had been used six years before 
for burying diseased animals. The place was wanted as a playground 
and the investigation was undertaken to determine whether it was 
safe for such use. The author recovered antlirax bacilli six times by 
animal injections and twice by direct plating. One ear gave four 
positive findings at the surface and from depths of 1.3 and 2 meters 
deep. Earth worms from these regions gave negative results. A 
cow buried in this particular place had been slaughtered there and 
remained twenty-four hours before burying. Moreover, tlie tem- 
perature at this time was 18° to 21° C. These facts led the author 
to conclude that the earth had been badly infected from the blood 
and body fluids of the slaughtered animal and that the bacilli in the 
soil thus polluted and under conditions of favorable temperature 
had actually grown. Many of the r‘.7' u-’d in these experi- 
ments appeared to have died from < ■■ ■... and the confusion 

liable to arise from the resemblance of the two diseases and the mor- 
phology of the bacilli must be controlled by cultures. 


Observations on the Antibacterial Action of Coins on Media. — 
Natonek and Reitmann (Zfec/ir. /. Hyg. u. Infeldioiiskrankh., 1915,’ 
Lxxix, 345) carefully review the literature on the action of different 
metals against bacteria. Many theories have been advanced. The 
theory given us as a result of their own experiments is that the 
metal exerts a direct action upon the bacteria. Electric currents 
between the metals, through the water of condensation of the media, 
bring about solution of the metal. Small particles of the metal in the 
moisture of the media are probably held in suspension. The oligo- 
djmamic activity against bacteria of solutions of the heavy metals is 
well known. The addition of insoluble substances to such a solution 
lessens or destroys the bactericidal action. The authors found in their 
e.xperiments that when coins were placed on plates seeded with bacteria 
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no growth occurred under or in a circle surrounding the coin. This 
has been shown by many other observers. They further showed that 
when a coin was placed on an agar plate for a few hours and then 
removed the area under and about the coin showed no growth after 
smearing the plate with bacteria. If chalk or India ink were added to 
the plate before treatment with the coin no bactericidal action resulted. 
The same, is true if the plate is very heavily seeded. When the coin 
was left on the plate for a long time (five days) and the plate then 
seeded, no interference with growth was found. This latter result the 
authors explain on the dilution of the substance or its alteration by 
oxidation. The other findings confirm the theory of the oligodynamic 
action of metals in solution. Agar treated with copper and silver coins 
was tested and copper was foimd in both cases and only a trace of silver 
from the silver coin. 


Experimental Study of Distribution and Habitat of the Tetanus 
Bacillus. — ^The tetanus bacillus has been found most widely distributed 
in nature, from the mud of Lake Geneva and water of the Dead Sea 
to the arrows of the natives of New Herbrides. Its presence in dust, 
soil, wearing apparel, gun wads, and feces is of common knowledge. 
Noble (Jour. Infect. Dis., 1915, xvi, 132) studied the distribution 
of tetanus bacilli among the herbivorous animals, particularly through 
the fecal excreta. The excreta of horse, cows and guinea-pigs were 
analyzed by the use of Smith’s anerobic method. The horses showed 
the presence of these organisms in 18 per cent., but no tetanus bacilli 
were found in the material from cows. In feeding tetanus organisms 
to guinea-pigs the spores were recovered on the seventh day after 
feeding. They found that animals having the organism in the intestine 
may, during certain seasons of the year, be free from infectinon. Some 
experiments show that the bacilli actually multiply while in the bowel. 
Those animals in which the bacilli appear normally may act as carriers 
for this organism and infect large areas. 


The Effect of Industrial Dusts in the Production of Respiratory 
Diseases. — ^The importance of dust of various Idnds as causative factors 
in respiratory diseases is being borne in upon us with greater weight. 
Heim and Agasse-Lafont {Arch. gen. de med., 1914) after reviewing 
the various ill-effects of industrial dusts came to tlie conclusion that the 
classification should^ not rest upon the origin of the dust but rather 
upon the nature of its harmful influence. They recognize dusts of an 
active and passive nature. The effects of the first are toxic, pre- 
disposing or infectious, while the dusts acting passively act by their 
mere presence as foreign bodies upon tlie surfaces of the respiratory 
sptem. These passively acting materials may be of soft or hard con- 
sistency. The latter are more effective in bringing about the common 
chronic pneumokoniosis. They point out that the active agents are 
by far the most important in bringing about the acute respiratory 
diseases of which pneumonia and acute bronchitis are the most frequent. 
They do not follow tlie chronic lesions resulting from the passive 
agents to a conclusion to illustrate the increased predisposition of the 
damaged tissues to other secondary processes, 
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Therapeutic Leukocytosis. — The first appreciation of quantitative 
changes of leukocytes were observed in infectious diseases. Its common 
occurrence in infections brought forth many hypotheses of its develop- 
ment. Many believed that the bacterial toxins were directly responsible 
for leukocytosis and compared its occurrence w'itli the experiments of 
Metchnikoff in which leukocytes actively combated the introduction 
of arsenic and other poisons into the body. In fact, the activity of 
leukocytes toward various poisons was demonstrated in connection with 
a variety of sjmthetic organic compounds. On the other hand, ncAv 
views indicated an activity of leukocytes, not by a mere absorption of 
the poison, but by an elaboration of secretions which are antagonistic 
to the foreign substances. This argument has been much used in the 
discussions on immunity. The underlying factor in chemotaxis is not 
clear. It is evident that leukocytes are not equally attracted by all 
forms of infection, some types even causing them to disappear from 
the blood. There are some, how'ever, that believe tliat the appearance 
of leukoc 3 'tes in the blood is dependent upon their active discharge from 
the lymph channels while others believe that it is controlled by the 
activity of the bone-marrow. Many points governing the presence of 
leukocj'tes in the blood are not clear and it would appear that under 
different conditions different factors are active in determining their 
increase in the blood. In general, however, it would seem that the 
presence of increased members of leukocytes is related to their activity 
against toxins and bacteria, in the production of antibodies against 
these substances or in being driven from their natural sources (spleen, 
bone-marrow and lymph glands). The very fact that leukocytes bear 
such a close relation to the favorable results occurring in infectious 
diseases has suggested the institution of therapeutic measures, whereby 
a leukocytosis might be induced. This is far from being an untrodden 
field, for many authors have demonstrated an artificial leukocytosis 
through various substances. Although the list of substances which 
have been made use of is long, tliere are few of them which stand the 
practical test. In the majority of instances, the demonstration of an 
increased number of leukocytes after the use of a certain material 
has seemed sufficient evidence of its value. The control, however, by 
many tests among numerous patients or normal individuals has seldom 
been undertaken. Moreover, the experiments have shed but little 
light upon the manner in which the cell increase has taken place.- 
Gehrig {Ztsclir. f. exper. Path. ii. Therap., 1915, xvii, 161) studied 
the action of various antipyretics which are commonly considered to 
stimulate leukocytosis. He was unable to demonstrate any such 
definite change in the blood of patients under observation. There was 
likewise no alteration in tlie relative percentage of the various leuko- 
cytes after treatment. 


Note to Contributors. — All communications intended for insertion in the 
Original Department of this Journal are received only with the distinct under- 
standing that they are contributed exclusively to this Journal. 

Contributions from abroad -written in a foreign language, if on examination they 
are found desirable for this Journal, -will be- translated at its expense. 

A limited number of reprints in pamphlet form, if desired, -ndll be furnished to 
authors, provided the request for them be written on the manuscript. 
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Dr. George Morris Piersol, 1913 Spruce St., Pliiladelphia, Pa., U. S. A. 




CONTENTS 


ORIGINAL ARTICLES 

Obituary of Edward Livingston Trudeau, M.D. 

Observations upon Complement-fixation in the Diagnosis of Pulmonary 

Tuberculosis 

By Chahles F. Ckaig, M.D., Captain Medical Corps, United States 
Army. 

Landry’s Paralysis: Report of a Case with Necropsy and Histopatho- 

lopcal Findings 

By Edward D. Fisher, M.D., New York. 

The Value of Symptomatic Drug Treatment 803 

By Joseph L. Miller, M.D., Chicago. 

The Problems of Nephritis from the Clinical Stand-point 806 

By Arthur R. Elliott, M.D., Professor of Medicine, Post-Graduate 
Medical School; Physician to St. Luke's Hospital, Chicago. 

Chronic Interstitial Nephritis and Arteriosclerosis 827 

By Oskar Klotz, M.D., C.M., Pittsburgh, Pa. 

Certain Syphilitic Affections of the Heart and Aorta 835 

By J. M. Anders, M.D., LL.D., Professor of Medicine and Clinical 
Medicine in the Medico-Chirurgical College, Pliiladelphia; Officer 
de I’Instruction Publique. 

A Report of Three Heart Cases Showing Vagus Influence 843 

By Montgomery H. Sicard, M.D., and Frank S. Meara, M.D., 

New York City. 

The "Sugar” Content of the Spinal Fluid in Meningitis and Other Diseases 847 
By Arthur H. Hopkins, M.D., Instructor in Medicine and in Prac- 
tical Therapeutics, University of Pennsylvania, Philadelphia. 

Tubercle Bacilli not Stainable by Ziehl: Their Clinical Significance . . 858 

By Charles N. Meader, M.D., Denver, Colorado. 

Hodgkin’s Disease: A Study of a Series of Twenty-five Cases . . . • 868 

By W. F. Cunningham, M.D., Senior Interne Pathologist, Roosevelt 
Hospital, New York. 

The Citrate Method of Blood Transfusion in Children 886 

By Richard Lewisohn, M.D., New York City. 

VOL. 150, NO. G. DECEMBER, 1915. 26 



11 


CONTENTS 


REVIEWS 

Modern Aspects of the Circulation in Health and Disease. By Carl J. 


Wiggers, M.D 890 

Soziale Pathologie. By Von Prof. Dr. med. Alfred Grotjahn .... 890 

The Clinics of John B. Murphy, M.D. Vol. IV, No. 3, June, 1915 . . 892 
The Clinics of John B. Murphy, M.D. Vol. IV, No. 4, August, 1915 . 892 


Applied Immunologjn The Practical Application of Sera and Bacterins 
Prophylactically, Diagnostically, and Therapeutically, with an 
Appendix on Serum Treatment of Hemorrhage, Organotherapy, and 
Chemotherapy. By B. A. Thomas, A.M., M.D. and R. H. Ivy, M.D., 
D.D.S 893 

Radiography, X-ray Therapeutics, and Radium Therapy. By Robert 

Ixnox, M.D. (Edin.), M.R.C.S. (Eng.), L.R.C.P. (Bond.) ... 894 

A Laboratory Manual and Text-book of Embryology. By Charles 

William Prentiss, A.M., Ph.D 895 

Medical Applied Anatomy. By J. B. Johnston, M.B., Ch.B 896 

Lead Poisoning. By Sir Thomas Oliver, M.A., M.D. , M.R.C.P. . . . 897 

Edema and Nephritis. By Martin H. Fischer, M.D 898 

The Operative Treatment of Chronic Intestinal Stasis. By Sir W. 

Arbuthnot Lane, Bart., M.S., F.R.C.S > . . . . 898 

The Heart in Early Life. By G. A. Sutherland, M.D., F.R.C.P. . . 899 

Evolution and Disease. By'J. T. C. Nash, Captain, R.A.M.C., T.F., 

S.S . 900 

Simplified Infant-feeding. By Roger H. Dennett, B.S., M.D. . . . 900 


PROGRESS OF MEDICAL SCIENCE 

MEDICINE 

UNDER THE CUARGE OF 

W. S. THAYER, M.D., and ROGER S. MORRIS, M.D. 

Vaccine Therapy of Tj'phoid Fever 901 

Specific Treatment of the Malignant Forms of Malaria 901 

Contribution to the Pathology of the Blood in Chronic Lead Poisoning . 902 

The Estimation of the Rest N. in the Blood as a Method of Testing Renal 

Function 902 

The Value of Uric Acid Determination in the Blood 902 

Clinical Value of Diastolic Blood-pressure Determinations 903 

Our present ILiowledge Concerning Leprosy 904 

The Lymphocyte and Natural and Induced Resistance to Transplanted 

Cancer 904 



CONTENTS 


111 


SURGERY 

TJNDEU THE CHARGE OF 

J. WILLIAM WHITE, M.D., and T. TURNER THOMAS, M.D. 

The Immediate and Late Disturbances from Kulenkampff’s Anesthesia by 

Injection of the Brachial Plexus 905 

Comparison of the Secretion of the Two Kidneys in Dogs 906 

Gall-stone Disease 906 

Paget’s Disease of the Nipple and Allied Conditions 907 

Second Report of the Committee on the Treatment of Structural Scoliosis 

to the American Orthopedic Association 907 

Radium Ti’eatment of Inoperable Uterine Cancer 908 


THERAPEUTICS 

UNDER THE CHARGE OF 

SAMUEL W. LAMBERT, M.D. 

Salvarsannatrium 909 

Immediate Results of Splenectomy in Pernicious Anemia 909 

Recent Experiences in Vaccine Treatment 910 

The Use of Digitalis in Various Forms of Cardiac Arrhjdhmia . . . 911 

The Inactivation of Pepsin by Sodium Chloride; its Clinical Significance 912 
The Treatment of Heart Disease 912 


PEDIATRICS 

UNDER THE CHARGE OF 

THOMPSON S. VTSSTCOTT, M.D., and FREDERICK 0. WAAGE, M.D. 

Camphor Abscess 913 

Clinical Distinctions between Cerebral Intoxication, Meningism, and 

Meningitis 913 

The Sex Distribution of Rickets 914 

Aborted Pneumonia and Mistreatment of Pneumonia 914 

A Clinical and Pathological Study of 100 Infants 915 

The Gas Bacillus and Infectious Diarrhea in Childhood . . . . . 915 


OBSTETRICS 

UNDER THE CHARGE OF 

EDWARD P. DAVIS, A.M., M.D. 

Birth Palsy 

Complete Inversion of the Uterus, with Prolapse and Recovery ... 917 

The Intolerance of the Fibroid Uterus to Twin Pregnancy . . . . ' 917 

The Treatment of Placenta Previa ois 



IV 


CONTENTS 


GYNECOLOGY 

UNDER THE CHARGE OF 

JOHN G. CLARK, M.D. 

Etiology of Adnexal Inflammation 

Treatment of Carcinoma of the Uterus by the Percy Cautery .... 920 


DERMATOLOGY 

UNDER THE CHARGE OF 

MILTON B. HARTZELL, M.D. 

A Tumor-like Form of Lupus 921 

Congenital Familial Hereditary Alopecia the Result of HypothjToidism . 921 

Pemphigoid Eruptions following Vaccination 921 

Trichloracetic Acid and its Uses in Dermatology 922 

The Relation of Animal to Human Sporotrichosis 922 

Lupus Erythematosus of the Mucous Membranes ....... 922 

Bullous Dermatitis Caused by the Colon Bacillus 922 

Paraphenylene Diamene Dermatitis 923 

Etiology of Erythema Nodosum 923 

The Vaccine Treatment of Ring^vorm of the Scalp 923 


PATHOLOGY AND BACTERIOLOGY 

UNDER THE CHARGE OF 

JOHN McCRAE, M.D., M.R.C.P., and OSKAR KLOTZ, M.D., C.M. 
Nature and Clinical Importance of Pseudodiphtheria Bacilli .... 924 

Tumors of the Parathyi'oid Glands . . . . • ■ . 925 

Splitting of the Elastic Fibers in Arteries 525 

Spontaneous Rupture of the Kidneys in Acute Toxic Nephritis . . . 926 

Thyroid and Circulatory Changes following Experimental Ligation of the 

Thyroid Vessels 926 

The Origin of Local Eosinophilia 926 

Bacteria of Plant Tumors as Causative Agents of Human Disease . . 927 

Phagocytic Properties of the Eosinophile and the Absorption of Toxic 

Products of Vermes 927 

Primary Melanosarcoma of the Adrenals 928 







EDWARD LIVINGSTON TRUDEAU, M.D. 


I FIRST saw Dr. Trudeau in the summer of 1888, and when I 
last saw him in the end of August, 1915, scarcely more than two 
months before his death, I found him surprisingly unchanged in the 
twenty-seven years that had elapsed. It was in 1872 that he was 
carried into the Adirondacks — brought there, as he often said, 
to die. Yet in the forty-three years since then he has done an 
amount and a quality of work equalled by very few men who 
call themselves healthy. 

In 1888, when I first saw him, he was splendid to look at. His 
upright, trig, military carriage, his fine, resonant voice, the warmth 
and beauty of his smile, struck everyone at first glance. These 
three attributes he preserved even to the end of his life. They were 
all manifestations of his unquenchable courage. The most remark- 
able thing about Dr. Trudeau, as I see it, was his stupendous, one 
might say his supernatural, bravery. Exiled to the Adirondacks 
in an apparently hopeless stage of tuberculosis, without laboratory 
instruments, training, or scientific comradeship, he built up the 
first research laboratory in the countrj'^ dealing with the problems 
of tuberculosis. Only those who have tried to do laboratory work 
alone can appreciate the sort of courage that this needed. Yet he 
has often spoken of it to me as something done chiefiy in self- 
defense. Without the continuous and secure interest of laboratory 
work he could not have faced undaunted the task of dealing day 
after day with hopeless cases of tuberculosis — for at the start of 
his work he saw very little else. People had not then learned to 
seek treatment in the more favorable stages of the disease. He 
always thought of the laboratory as a refuge and solace for himself 
and other consumptive physicians exiled at Saranac. 

Hardly secondary to the stupendous feat of building up this 
laboratory, which was finally established and given a name in 1894, 
though he had worked at it long before that by himself, was the 
feat of starting without money or precedents to guide him, the first 


EDWARD LIVINGSTON TRUDEAU, M.D. 

sanatorium for the impecunious consumptive. Though I have 
put this second in importance, as compared with his laboratory 
adventure, it was in fact begun in 1884, ten years earlier. That is 
a long time back in the history of our efforts against tuberculosis 
in this country. The first State sanatorium for tuberculosis was 
not opened until 1896, twelve years later. In two great directions 
of effort, then, scientific and philanthropic, Trudeau was a pioneer. 
In his prime he was active also in many other directions. When 
I first knew him he was really the uncrowned King of the Adiron- 
dack region, a crack shot, an enthusiastic hunter, interested in every 
project and every personality in the mountains. No decision of 
importance could be made without his counsel. Nothing was 
settled or secure until his judgment had been passed upon it. 

Some of us remember how only a few years ago he came down 
to Washington at the time of the Congress of Physicians and 
Surgeons to read his memorable address on “Optimism.” Optim- 
ism from the lips of a man who had everything to discourage and 
dishearten him is indeed an inspiring gospel. It proved also in his 
case a potent stimulus to health and vitality. Again and again, 
when everyone else would have given him up as hopelessly ill, 
he came back again and again to life and activity, until Dr. Osier 
came to speak of him as “doing the Phoenix trick once more.” 
Last August, in one of the brief periods of renewed life and activity, 
he was eagerly planning a postgraduate medical school for the 
clinical study of tuberculosis at Saranac — ^he at the end of his 
forty-three years of struggle against tuberculosis, and less than 
three months from his death I 

It is a great satisfaction to know that he had finished at that 
time his autobiography, passages of which he then read to me. It 
is full of his own imique personality, and will preserve for us all one 
of the most precious and inspiring memories of our lives. To me. 
he is especially inspiring, because his life was throughout built 
upon a Christian basis. Patients soon came to know that his help 
was as priceless in the closing hours of life as at any other period, 
hlen needed him to help them live and to help them die. Trusting 
him first as a man, they came to depend upon his Christian optimism 
and his Christian hopes. 


Richard C. Cabot. 
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OBSERVATIONS UPON COMPLEMENT-FIXATION IN THE 
DIAGNOSIS OF PULMONARY TUBERCULOSIS.^ 

By Charles F. Craig, M.D., 

CAPTAIN, MEDICAL CORPS, IJ. S. ARMY. 

(From the Department Laboratory, Central Department, U. S. Army, , 
Fort Leavenworth, Kansas.) 


In the following contribution I shall give the results of certain 
experiments upon complement-fixation in tuberculosis that have 
been made in this laboratory during the past year, and that appear 
to indicate that in this method we possess a valuable aid in the diag- 
nosis of active tuberculous infection and a guide as to the results 
of therapeutic measures. 

The method of applying the test as detailed in this report is not 
claimed to be perfect by any means, for further research will un- 
doubtedly result in improvements both in technic and results; 
but as it has given, in my hands, results closely comparable with 
those obtained with the Wassermann test in syphilis, it is believed 
that a description of the method is justified. It is hoped that 
others, who are more favorably situated for work upon this sub- 
ject may consider the results obtained with this test encouraging 
enough to warrant further research, and that, as the result of such 
research, a method will be evolved that will be' practical and easy 
of _applica,tion, and that will enable us to diagnose tuberculosis 
in its earliest stages. 

' Published with authority of the Surgeon-General, United States Army. 

VOL. 150 , NO. 6. DECEMBER, 1915 . 
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Historical. It would be unprofitable to review here the very- 
numerous attempts that have been made in the past to perfect a 
method of complement-fixation in tuberculosis that would give 
uniform and accurate results, and that would be of service in the 
diagnosis of the disease. Although it was the studies of Wasser- 
mann and Brack upon complement-fixation in tuberculosis that 
first induced them, together with Neisser, to investigate the pos- 
sibility of working out such a test in the diagnosis of syphilis, an 
effort rewarded by the discovery of what is now known as the 
Wassermann test, up to the present time no method of complement- 
fixation in the diagnosis of tuberculosis has been generally accepted 
as of much value by the medical profession. 

The researches of Citron appear to demonstrate that after 
the injection of tuberculin, antibodies are formed capable of bind- 
ing complement; but the production of these antibodies is transi- 
tory, and they soon disappear from the blood serum. Likewise, 
it has been suggested tha-t during an active tuberculous process 
complement-binding bodies maj'^ be present in the blood serum, 
but only in small amount, and at varying intervals, while they 
entirely disappear if the tuberculous process becomes quiescent. 
Aside from the question of the discovery of a suitable antigen, it 
has been quite generally held that a complement-fixation test in 
tuberculosis could never be of practical value because of the varia- 
bility in the presence of suitable antibodies in the blood serum and 
in their amount. 

However, the consensus of opinion of late appears to be that 
with a suitable antigen one should be able to devise a complement- 
fixation test for tuberculosis that would give useful results. This 
opinion has lead to the study of antigens that might be used in 
such a test, and for this purpose various substances have been 
used, as watery and alcoholic extracts of tuberculous organs, 
either alone or combined with some form of tuberculin; tuberculin 
alone; tuberculin filtrate; watery extracts or emulsions of the 
tubercle bacillus; and mixtures of various tuberculins. With the 
exception of the antigens described by Besredka and by Hammer, 
no very practical results have been obtained with any of those 
mentioned. 

The antigen recommended by Besredka,^ consisting of a suspen- 
sion of bacterial substance derived from dried and ground tubercle 
bacilli, and that of Hammer,® consisting of an alcoholic extract of 
tuberculous tissue to which has been added a certain amount of old 
tuberculin, appear to have given very consistent results; but, 
unfortunately, reactions have occurred with these antigens in 
other conditions, especially in sjqihilis, and in a considerable 
proportion of the cases tested. 

- Compt. rend. Soc. de biol., 1914, l.vxvi, 180. 

5 Munch, med, AYchnschr., 1912, lix, 1750, 
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In a recent very valuable study by Bronfenbrenner^ the results 
are given of experiments made with the antigen of Besredka in the 
diagnosis, by complement-fixation, of tuberculosis. He found that 
in active tuberculosis he obtained 93.8 per cent, of positive reac- 
tions; in convalescents presenting no symptoms of the disease, 
55.5 per cent, of positive results; while in cases strongly suspected 
of tuberculosis but in which no definite diagnosis has been made, 
75 per cent, gave a positive reaction. However, in treated and 
untreated cases of syphilis he obtained 24 per cent, of positive 
reactions with this antigen and 8 per cent, of his controls reacted 
positively. He found that he could separate from Besredka’s anti- 
gen the substance or substances giving positive reactions with 
syphilis and other conditions, and that this purified antigen appar- 
ently was specific for tuberculosis. In regard to certain negative 
reactions obtained in undoubted active tubereulosis he states that 
they suggest that in certain stages of the infection the circulating 
antibodies apparently disappear from the blood. 

Several other investigators have reported very favorable results 
with Besredka’s antigen, notably Ininan,^ who obtained 95 posi- 
tive reactions in 100 cases of active tuberculosis; and while these 
reports are very encouraging, the large percentage of sj^^hilitics 
that react positively with this antigen militates against its use as a 
diagnostic agent. On the other hand, the method described in 
this paper does not possess this disadvantage, for the antigen 
employed does not give positive results with the blood serum of 
syphilitics in the absence of coincident tuberculous infection. 

Technic and Material. The general technic of the complement- 
fixation test for tuberculosis experimented with is that employed 
in making the Wassermann test in this laboratory, and which I 
have described fully in previous contributions.® ® 

The antigen employed consists of an extract of several strains 
of the human tubercle bacillus, prepared as follows: The various 
strains of the bacilli are grown on a liquid medium composed of 
alkaline bouillon to which a teaspoonful of egg white and egg yolk 
has been added to each 250 c.c. of the bouillon. After growth is 
well advanced, an equal amount of 95 per cent, alcohol is added to 
the culture, and the whole shaken in a shaking machine for twelve 
hours; the mixture is then allowed to stand in an incubator at 37° 
C. for twenty-four horns, after which it is again shaken for six hours 
and filtered through a very fine filter paper or through a Berkefeld 
or other equally good filter. It appears to make no difference 


< Arch. Int. Med., 1914, xiv, 786. 

^ Compt. rend. Soc. de biol., 1914, Ixxvi, 251. 

' Craig, C. F., Jour. Exper. Med., 1910, xii, 726. 

■ Craig, C. F., Jour. Infect. Dis., 1911, ix, 213. 

s Craig, C. F., and Nichols, H. J., Studies of Syphilis, Bull. No. 3, War Dept., 
Office Surg.-General of Army, 1913, Ixxii, 
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whether the mixture be filtered through a paper or through the 
Berkefeld so far as antigenic properties are concerned. The filtrates 
of the strains cultivated are mixed together and the resultant 
mixture titrated for anticomplementary, hemolytic, and antigenic 
qualities. The undiluted mixture should be titrated first, as in 
my experience it is seldom necessary to dilute the mixture. 

An antigen maj'' also be prepared by carefully transferring a 
portion of all of the strains used to a large culture flask, planting 
each strain far enough apart so that it may be observed whether 
growth occurs. Generally one or more of the strains transplanted 
in this manner fail to grow, but this can be disregarded if one 
works with eight or more strains. When gro\\i;h has occurred to a 
considerable extent the alcohol is added, as already described, and 
the antigen prepared in a similar manner. Antigens made in this 
way appear to be slightly stronger in antigenic content than when 
the filtrates of the separately cultivated strains are mixed, but the 
greater difficulty of cultivating so many strains of the bacillus 
together more than offsets the slight gain in complement-binding 
power. 

The antigen must be kept in the ice-box except when a small 
portion is removed for use in the test, as exposure to room tem- 
perature, even for a short time, markedly lessens its antigenic pro- 
perties. It is also necessary that the greatest care be taken that all 
utensils used in the preparation of the antigen are sterile. 

The preparation of a polyvalent antigen for use in this test was 
suggested by the fact that there are modifications of both the human 
and bovine types of tubercle bacilli and that some strains of the 
organisms differ from others in infective power and in cultural 
reactions. It is probable, indeed, that by adding strains of the 
bovine bacillus to the antigen, better results will be obtained than 
when the human strains alone are used, and. this subject is now being 
investigated. It is also believed that a polyvalent antigen pre- 
pared by extracting the various strains of the bacillus grown upon 
solid media, using only the bacterial grovdh, will 'probably prove 
as accurate as the antigen described, and, if, so, it will greatly 
simplify the method of making the antigen. 

A human hemolytic system was employed in the test, the ambo- 
ceptor being obtained by injecting rabbits with human red-blood 
corpuscles in the usual manner, and the Mood suspension used 
consisted of a 1 per cent, suspension of human red-blood cor- 
puscles in normal saline solution. As complement guinea-pig blood 
serum was employed, and this was invariably titrated just before 
use. The blood sera tested were inactivated at 56° C. for one-half 
hour before testing, and the final reading of the test was generally 
made an hour after taking the specimens from the water-bath. 

The methods of preparing and titrating the various reagents 
and the technic of performing the test were the same as in the 
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Wassermann test as made in this laboratory, and have been fully 
described elsewhere.® 

Material. Through the kindly assistance of Colonel Bushnell, 
jMedical Corps, U. S. Army, commanding the U. S. Army General 
Hospital at Fort Bayard, and Lieutenant Callender, who collected 
the specimens, I was able to test the blood of 166 patients in that 
institution suffering from pulmonary tuberculosis. In addition, 
the blood of 150 syphilitics as well as of 100 patients suffering from 
other diseases was tested, and also 150 normal individuals who were 
used as controls. 

Method of Reading the Results of the Test. The final result of the 
test was read from an hour to two hours after the last incubation 
in the water-bath, and this is important, as otherwise some of 
the positive reactions may become weak or negative. If left in the 
ice-box over night many of the strongest positive reactions are 
negative in the morning. Accurate results can only be obtained 
by reading the test within the time specified. 

Early in the work it was determined to estimate the strength of 
the reaction in tuberculosis in the same manner as the Wassermann 
test in syphilis, in which the results have been recorded as double- 
plus (++); plus (-}-); plus-minus (±); and minus or nega- 
tive (— ). When complete inhibition of hemolysis is obtained’ 
the result is recorded as double-plus; when less than 50 per cent, 
of the blood corpuscles are hemolyzed, as plus; when more than 
50 per cent, are hemolyzed, as plus-minus; and if complete hemo- 
lysis occurred as minus, or negative. ■ However, it was quicldy found 
that many cases of tuberculosis gave very strong plus reactions, 
so that it earlj'- became evident that a plus reaction Avith this test 
was diagnostic of tuberculosis, as it did not occur in other diseases 
or in healthy individuals. On the other hand it was also found that 
a plus-minus reaction sometimes occurred both in other diseases and 
in normal individuals, so that this tj’pe of reaction had to be con- 
sidered as practically negative. In considering the results of the 
test as here given it should be understood that a positive result 
includes both double-plus and plus reactions, while a negative 
includes both plus-minus and minus reactions. 

As regards the relative number of double-plus and plus reactions 
it may be stated that of the 142 cases of pulmonary tuberculosis 
that reacted to the test, 119 gave a double-plus reaction and 23 a 
plus reaction; of the 103 cases of active infection reacting, 87 gave 
a double-plus reaction and 16 a plus reaction; while of the 39 inac- 
tive cases of infection, 32 gave a double-plus reaction and 7 a plus 
reaction. Owing to the percentage of tuberculous cases giving a plus 
reaction, the test as at present developed requires very careful titra- 


Syphilis, Bull. No. 3, AVar Dept., 
Office Surg.-General of Army, 1913, Ixxii. ‘ ’ 
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tion of all the reagents and experience in reading the results of 
hemolytic reactions. 

The. tests made in this laboratory in the study of this subject 
may be divided into three groups, as follows; Group 1. Cases in 
which the diagnosis was pulmonary tuberculosis, either active or 
inactive. Group 2. Cases in which the diagnosis was of some 
other disease. Group 3. Normal individuals. 

Results of the Test in Group 1. In order to understand the results 
of the complement-fixation test and their significance in this group 
it is necessary to briefly describe the classification of the cases 
tested, which is that followed at the U. S. Army General Hospital 
at Fort Bayard, New Mexico. 

The cases tested were divided into three general classes; Class 
1, including incipient cases of tuberculosis; Class 2, moderately 
advanced cases; and Class 3, far-advanced cases. In addition the 
cases were classified as active and inactive, and, again, with, refer- 
ence to the extent of the involvement of luhg tissue as Involvement 
1 , indicating a slight lesion extending at most to the volume of one 
lobe or two half-lobes; Involvement 2, slight lesion extending further 
than 1 , but at most to the volume of two lobes or a severe lesion 
extending at most to the volume of one lobe; and Involvements 
including all lesions which in extent of the parts affected exceeded 
Involvement 2. 

The total number of cases of pulmonary tuberculosis tested was 
166, of which 142, or 85.5 per cent., gave positive results, and 24, 
or 14.4 per cent., gave negative results. 

The cases were divided as regards the nature of the infection 
into active and inactive infections, and the following table gives the 
results of the test in each class; 


TABLE I.— RESULTS OF THE COMPLEMENT-FIXATION TEST IN PUL- 
MONARY TUBERCULOSIS WITH REFERENCE TO THE ACTIVITY 
OF THE INFECTION. 


Total cases. 1 

Active. 1 

Inactive. 1 

Positive. ! 

I Per cent. 1 

Negative. 

Per cent. 

166 1 

107 


103 i 

96.2 

4 

3.7 

1 

59 

39 

06.1 

20 

33. S 


107 

59 

142 

! 85.5 

24 

14.4 


From the foregoing table it is evident that the percentage of 
positive results obtained with this test in active tuberculous infec- 
tion was much higher than in the cases classed as inactive, 96.2 
per cent, of the active cases giving positive results, while only 66.1 
per cent, of the inactive cases reacted to the test. It should be 
remembered that the classification into active and inactive cases 
is entirely clinical, and that many of the cases giving a positive 
result in the inactive class were merely quiescent and may or may 
not have shown the bacilli in the sputum. 
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The percentage of positive results in active tuberculous^ infec- 
tion of the lungs, i. e., 96.2 per cent., is as high as that obtained in 
my experience Avith the Wassermann test in secondary syphilis, for 
in 1969 cases in that stage of the disease I have obtained positive 
reactions in 96.1 per cent, of the cases. This speaks very favor- 
ably for the accuracy of this test in the diagnosis of active tuber- 
culous infection, and indicates that in this class of cases Ave may 
expect as good results Avith it as are obtained with the Wassermann 

test in secondary syphilis. ... . . 

The percentage of positive results in clinically inactive tubercu- 
lous infection is practically the same as that I have obtained in 
latent syphilis Avith the Wassermann test. In the clinically inactive 
cases of tuberculosis, 66.1 per cent, gave a positive reaction, while 
in 1354 cases of latent syphilis I haAm obtained 69.4 per cent, of 
positive results. 

The importance of the comparatively large percentage of positive 
results in clinically inactive tuberculosis consists in the demonstra- 
tion of the fact that the infection in these cases was not really 
inactive, if aa^c believe that complement-fixing bodies in the blood 
indicate an acthfity of the infection. In the past it has been 
generally accepted that such bodies Avere not demonstrable in 
the blood serum unless tuberculosis was clinically active; but the 
results of this test prove that such bodies can be demonstrated 
when the disease is inactive clinically. For this reason it would 
appear that a positive reaction indicates an active focus somewhere 
in the body and that the test will prove of value in differentiating 
really cured infections from those which are simply quiescent. 

Relation of the Results to Cla^s of Patients Tested. It has been 
stated that the cases of pulmonary tuberculosis tested were divided 
into three classes : incipient cases, advanced cases, and far-advanced 
cases. It Avas found, as would be expected, that the highest percen- 
tage of positive results was obtained in patients in whom the 
infection was furthest advanced, as is'shoAvn in the following table: 


TABLE II.— COMPLEMENT-FIXATION IN TUBERCULOSIS IN RELATION 
TO THE CLASS OF INFECTION. 


Icharacter of infection 

Positive 

reaction. 

Per cent, 
positive. 

Negative 

reaction 

Per cent, 
negative. 


Active. 

Inactive, j 

1. Incipient cases . . . | 

■ 

24 

1 

14 

100.0 

58.3 


0.0 

41.0 

Total, 25 

Bi 

24 1 

15 

GO.O 

10 

40.0 

2. Moderately advanced cases| 

53 

32 

51 

22 

90. 2 
68.7 

2 

10 

3.7 

31.2 

Total, 85 

53 

32 1 

1 73 

85.8 

12 

14.1 

3. Far advanced cases . . < 

53 


51 

90.2 

2 

3.7 

1 


3 ; 

3 

100.0 

0 

0.0 

Total, 56 

j 53 

3 

54 


2 

3.5 
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While in the foregoing table the percentage of positive results 
happens to be the same for active infections in both moderately 
advanced and far-advanced cases, in the inactive infections the 
positive percentage is much greater in the far-advanced cases, and 
in the incipient cases the percentage of negative results is higher 
than in either the moderately advanced or far-advanced infections. 

The relation of the results of the complement-fixation test to 
the amount of lung involvement is shown in Table III, where the 
infections are arranged in accordance with the amount of involve- 
ment, as previously defined. 

TABLE III. — COMPLEMENT-FIXATION IN PULMONARY TUBERCU- 
LOSIS IN RELATION TO THE AMOUNT OF LUNG 
INVOLVEMENT. 


Nature of infection. 

Involvement. i 

Positive 

1 reaction. 

1 . 

Per cent, 
positive. 

1 

Negative 

reaction. 

Per cent, 
negative. 

1 1 

2 

3 1 

1 

1 

WBSl 



27 



0.8 

Active { 

■I 



30 



0.0 

1 

«, 

■i 



40 



4.1 

Total, 107 .. . 


BS 

{■H 

103 

90.2 

4 

3.7 


43 i 



27 



37.2 

Inactive .... 


ii 


10 



28.5 




2 

2 



0.0 

Total, 59 ... . 



.. j 39 

1 00.1 I 

20 , 

33.8 


In general, it will be noted that the greater the amount of lung 
involvement the greater the percentage of positive reactions, both 
in the active and inactive infections, and while it may be objected 
that the number of cases tested is small, I believe that further 
research will confirm these results. • 

Results of the Test in Group This group, as stated, included 
all cases in which the clinical diagnosis was of some disease other 
than tuberculosis. In all, 250 individuals were tested, of whom 150 
were suffering from sj^philis and 100 from other diseases, including 
both acute and chronic conditions. 

Of the total number examined, two gave a positive reaction with 
the test, or 0.8 of 1 per cent. In both positive cases the patients 
were syphilitic and gave a positive Wassermann reaction; but 
careful examination revealed lesions of the lungs suggestive of 
tuberculosis, although no bacilli were demonstrated in the sputum. 

That the positive reactions obtained in these two cases giving a 
positive Wassermann reaction were not due to the syphilitic infec- 
tion is proved by the fact that of 150 syphilitics tested, all giving 
a positive Wassermann, not one gave a positive reaction with the 
antigen employed in the complement-fixation test for tuberculosis 
here described, a result strongly in contrast with that obtained when 
Besredka’s antigen is used, for with the latter antigen Bronfenbren- 
ner obtained nearly 24 per cent, of positive results in syphilitics in 
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whom tuberculosis was not suspected. He states, however, that 
5 of the cases included in this percentage have since developed 
symptoms of tuberculosis, which reduces the percentage of positive 
results in syphilis to 17 per cent. 

Of the patients suffering from other diseases, 100 in number, all 
gave a negative reaction with the test described in this paper, and 
while the number of cases is comparatively small, their great variety 
and the uniformly negative results obtained demonstrate, I believe, 
that this test will not react positively wdth diseases other than 
tuberculosis, nor with the blood serum in cases where a tuberculous 
infection has become encapsulated, for among this number of indi- 
viduals there must have been many who had encapsulated tubercu- 
lous lesions and who would have given a positive reaction wdth 
the tuberculin tests. 

Restilts in Grouf S. The blood serum of 150 individuals in good 
health and free from tuberculous infection, so far as could be 
ascertained, was tested and a negative result was obtained in 
every instance. While these tests were made upon young, healthy 
soldiers, I am very sure that had any of the tuberculin tests been 
applied to the same individuals a considerable proportion of positive 
results would have been obtained if our conceptions regarding the 
percentage of individuals who have inactive tuberculous lesions are 
correct. The fact that the complement-fixation test in so many 
individuals was negative, speaks strongly in favor of its being a 
specific test for active tuberculous infection, and indicates that it 
will not give positive reactions in inactive cases or where the lesions 
have become encapsulated. 

Discussion of Results. I believe that the experiments recorded 
in this contribution indicate that a complement-fixation test for 
tuberculosis, capable of giving as good results in the diagnosis and 
the control of the treatment of the disease as does the Wassermann 
test in syphilis, can bp evolved, and that the test here described 
approaches very nearly this ideal. While it is unfortunate that so 
few cases of tuberculosis in the incipient stage could be tested, for 
it is in this stage of the disease that the test would be of greatest 
value in diagnosis, the fact that 60 per cent, of the cases that 
were tested in the incipient stage gave a positive reaction, although 
all were recorded as inactive clinically, speaks eloquently for the 
accuracy of the test in the diagnosis of early cases. 

The results of the test also demonstrate that while a patient may 
have a clinically inactive tuberculous infection, the blood often 
gives a positive complement-fixation reaction, and this fact should 
prove of considerable value in the control of the treatment of the 
disease. While, it would be premature to argue that a negative 
complement-fixation reaction in clinically inactive cases of tuber- 
culosis means that the infection js cured, it is quite evident that 
in many cases proved to be inactive clinically a positive reaction is 
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obtained, and this certainly would appear to indicate that there is 
still an active focus present, although no symptoms can be detected. 
On the other hand, where a negative reaction is repeatedly obtained 
and no symptoms indicating the presence of an active infection 
are present, it would appear to be reasonable to conclude that the 
infection has disappeared. However this may be, I am forced to 
conclude, as the result of these experiments, that a positive result 
with the complement-fixation test described, indicates the presence 
of an active tuberculous infection, even though the disease may be 
clinically inactive, and that as long as the test remains positive the 
patient cannot be said to be cured. This conclusion is based upon 
the uniformly negative results of the test in healthy individuals, 
the large percentage of positive results obtained in active tubercu- 
losis, and the comparatively large percentage of positive results 
in clinically inactive cases of the disease. 

The strength of the reaction has been found to vary from day to 
daj'' in some cases, a strongly positive reaction alternating with 
a plus-minus or even a negative reaction. This variation in the 
strength of the reaction I have shown to'“ be true of the comple- 
ment-fixation test in syphilis; and more recently. Irons and Nicolls” 
have shown the same to be true of complement-fixation in gonorrheal 
infections. Therefore, in this test, as in complement-fixation in the 
other diseases mentioned, a single negative reaction is of no value 
in excluding infection. Repeated tests should be made in all cases 
in which tuberculosis is suspected, and a negative report should not 
be made until several tests have been performed. 

Conclusions. The following conclusions appear to be justified 
from the results of the complement-fixation test for tuberculosis 
reported in this paper: 

1. Complement-binding antibodies are present in the blood serum 
of both active and clinically inactive tuberculous infections. 

2. A polyvalent antigen prepared from several strains of the 
human tubercle bacillus has been found to give excellent results 
in complement-fixation for- tuberculosis. 

3. With the test described, complement-fixation gave a positive 
reaction in 96.2 per cent, of cases of active tuberculosis and in 66.1 
per cent, of the cases of clinically inactive tuberculosis. 

4. The test was negative in normal individuals and in patients 
suffering from other diseases with the exception of two patients 
infected with sj^ihilis in whom symptoms of a coincident tubercu- 
lous infection was also present. 

5. The test does not give positive results with the blood serum of 
syphilitics in whom there is no coincident tuberculous infection. 

6. The reaction, when positive, is specific and apparently indicates. 


Craig, C. E., Jour. Amer. Med. Assn., 1914, Ixii, 1232. 
Jour. Infect. Dis., 1915, xvi, 303. 
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the presence of an active tuberculous focus, although there may be 
no symptoms of the disease present. 

7. Positive results are obtained in a large percentage (66 per cent.) 
of clinically inactive cases of pulmonary tuberculosis, and such a 
result indicates that though it may be quiescent the infection has 
not disappeared. 

8. The results obtained with the test described are practically as 
good as those obtained with the Wassermann test for syphilis. 

Of course, much more work is needed before this, or any other 
method of diagnosing tuberculosis by complement-fixation is placed 
upon a thoroughly practical basis and is generally accepted as a 
routine diagnostic measure, but it is confidently believed that 
continued work upon this subject will result eventually in the 
perfection of a test that will be fully as useful in the diagnosis and 
control of the treatment of tuberculosis as is the Wassermann test 
in syphilis. 

I desire here to express my thanks to Doctor Edward R. Baldwin 
for seven strains of the human tubercle bacillus kindly furnished 
me from the Saranac Lake Laboratory, and to Dr. Simon Flexner 
for three strains of the bacillus from the Rockefeller Institute. The 
antigens used in my experiments rvere prepared from six, of) the 
strains furnished by Dr. Baldwin and one of the strains furnished 
by Dr. Flexner. 


LANDRY’S PARALYSIS: REPORT OP A CASE WITH NECROPSY 
AND HISTOPATHOLOGICAL FINDINGS.^ 

By Edward D. Fisher, M.D., 

NEW YORK. 


Many cases have been reported since Landry first described a 
disease characterized by a rapidly ascending paralysis passing from 
the lower to the upper extremities, thence to the cranial nerves, 
causing various paralyses, and ending fatally in the course of six 
or seven days with involvement of the vagus and respiratory 
failure. The pathological changes in the early cases were negative. 
This may have been due to the insufficient method of examination 
in part, but even in later reports very few changes have been 
found at times. 

In the literature of this subject, which is considerable since 
Landry, in 1859, described his case, we find various lesions recorded 
in which either polyneuritis or spinal cord or bulbar inflammatory 
involvement has been present, or all in combination. Leyden and 


' Read before the Americal Neurological Society, New York City, May 8, 1915. 
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Goldscheider are among those who support this view. The cord 
changes are usually hyperemia, perivascular and pericellular infil- 
tration, and hemorrhages into the gray and white matter; at times 
an interstitial and parenchymatous neuritis with or without cell 
involvement in the cord and bulb. The latter type is rather the 
exception than the rule. Our case belongs to the neuritic type 
with involvement of cells of the cord and brain stem. 

E. Lugaro made an exhaustive study of reported cases of Landry’s 
paralysis of the neuritic type up to 1904. He prefers to designate 
Landry’s paralysis as a clinical entity characterized by an acute 
ascending flaccid paralysis, irrespective of pathological findings. 
And he cites cases of a purely neuritic type of Centanni, Eisenlohr, 
Leyden, Thomas, Reusz, Krewer, Wochenius, Roth, Rosenheim, 
Nauwerk, and Barth. All of their cases presented the same syn- 
drome, namely, an acute ascending flaccid paralysis. Besides the 
interstitial and parenchymatous neuritis, there were also cell changes 
in the anterior and posterior horns of the cord. But these were of 
a reactionary type, due to remote influences in their neuraxones. 

All authors agree that the- disease is of infectious origin, and 
attempts have been made to isolate a specific organism, but with- 
out success. Centanni isolated a bacillus from the nerve trunks, 
Eisenlohr a Staphylococcus pyogenes and a Staphylococcus cereus 
albus from the spleen and sciatic nerve. Leyden’s case came on 
after influenza. Wochenius found a Staphylococcus pyogenes 
• albus in the spleen and peripheral nerves. In some cases pulmo- 
nary tuberculosis was a complication. Lugaro goes so far as to 
classify the cases reported by Korsakow and Serbski as puerperal 
polyneuritis, and similar ones reported by Prybitkow and one by 
Mader, as Landry’s paralysis, because of the clinical picture. 

Because of the fact that there is no specific agent causing the 
affection, he is inclined to advance the hypothesis that the toxin 
alone is responsible for the extensive destructive changes in the 
nerve tissues, and that in some cases only both the virus and its 
toxin are at work. He also points out that the time element as to 
the duration of the disease is not material for it may last a few 
days or a few weeks. 

Since 1904 several other cases were reported that approximate 
my case both as to clinical and pathological data. Among them 
Pfeiffer, Burghart, Mosny and Moutier, and others report such 
types. The cases of Burghart and of Mosny and Moutier were 
complicated by pulmonary tuberculosis and lasted four weeks and 
two months respectively. In none of these cases was any germ 
isolated. Levaditti has injected a monkey with the emulsion of 
the cord of Moutier’ s case, and obtained negative results. 

The case I shall record may be of interest, as it was observed 
from the onset, and a careful postmortem examination has been 
made. 
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Case Report. W. E., boy, aged fifteen years. Family history 
is negative. With the exception that he was operated upon for an 
inguinal hernia two years before his present illness, his personal 
history is negative. 

Present Illness. September 27, 1913, he complained of a sharp 
pain in the calf of the left leg. This pain was gone the next day, 
but left him with a weakness in both lower extremities. He was able 
to walk without much difiiculty but favored his left leg, holding 
it somewhat bent to keep him from falling. This condition grew 
progressively worse until October 11, when he was admitted 
to St. Vincent’s Hospital, in the service of Dr. Constantine J. 
MacGuire. His paraplegia was then complete and he had to be 
carried to the hospital. 

Status 011 Admission to the Hospital. Patient was well developed 
and a little above the average height for his age. The temperature 
was 99.2°, pulse 72, and respirations 24. 

Examination of heart, lungs, and abdominal viscera was 
negative. 

Muscles of the head and neck and of upper extremities were 
normally active. There was a flaccid paralysis of the lower extrem- 
ities, with loss of reflexes and pain on pressure over the largO^nerve 
trunks. There was no dissociation of touch, pain, or temperature 
sense. No anesthesia. Deep muscle sense was normal. 

Laboratory Findings. Urine, amber color; acid; specific gravity, 
1019; albumin and glucose negative; no casts; no crystals. Blood; 
leukocytes, 23,500 per cubic millimeter; polynuclears, 86 per cent,; 
transitionals, 2 per cent.; lymphocytes, 12 per cent. Spinal fluid 
clear and colorless; normal pressure. Fehling’s reduction test posi- 
tive; globulin slightly increased and 7 cells per cubic millimeter. 
Smears and cultures negative for bacteria. Wassermann reaction 
negative in blood serum and spinal fluid. Throat cultures negative. 

October 15. Patient vomited and complained of severe abdomi- 
nal pain and chilly sensations. Blood culture taken and proved 
negative. The pain and vomiting were relieved by catharsis and 
colonic irrigation. 

October 17. Complains of seeing double and holds the left eye 
closed so as to prevent it. Paralysis of left external rectus. Dr. 
Kelly examined the eye-grounds and found them to be negative. 

October 25. Restless the greater part of the night and complains 
of pain in the left shoulder. Has a headache and vertigo and 
vomited after lunch. From this time he had a progressive weak- 
ness and loss of power in arms and hands, until in about one week it 
was complete. ' 

October 29. Headache is gone, but complains for the first time 
of some difiiculty in swallowing. Dr. Kelly reports now complete 
paralysis of the muscles of the right eye and of the superior oblique 
of the left. 
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November 1. Blood count: leukocjdes, 5900; polynuclears, 
60 per cent.; lymphocytes, 38 per cent.; basopbiles, 2 per cent. 

November 3. Complains of pain in the cardiac region. 

November 9. Again had difficulty in swallowing, and had pain 
in the back and temporary shortness of breath. 

Neurological Examination. Cranial nerves: I, unaffected; II, 
negative; III, left normal; almost complete right-sided palsj'’; 
right ptosis; pupils react to light and accommodation well; IV, 
left paralyzed; V, right affected; diminished sensation of cornea 
and right side of face; weakness of masseter; VI, left paralyzed; 
VII, bilateral facial paralysis of the peripheral type; unable to 
wrinkle forehead, show teeth or close eyes tightly; difficulty in pro- 
nouncing consonants “b” and “p”; VIII, IX, and X, normal; 
XI, affected; trapezii and sternomastoids weakened; XII, normal, 
hlotor functions: double foot-drop with complete loss of power in 
legs, flexors, and extensors being equally involved. Double wrist- 
drop. With the exception of slight movements of fingers, almost 
complete paralysis of upper extremities. Muscles of trunk markedly 
involved. 

Sensory functions: Coordination, deep muscle sense normal. 
Decreased touch and temperature sense. 

Trophic disturbances: Marked atrophy of muscles of lower 
extremities. Slight atrophy of muscles of arms and hands. 

Reflexes: K. J., A. K., W. Iv., E. K., absent. Abdominals 
present. Pupillary normal. Sphincters normal. 

Electrical reactions: Absence of faradic response and R. D. 
present in lower, quantitative and qualitative diminution in upper 
extremities. 

November 17. Marked shortness of breath, respirations 40, 
almost wholly costal. Pulse, 90. First valvular sound impure, 
second pulmonic accentuated. Pulmotor had to be used to relieve 
dyspnea. Pulse went up to 150, and was weak and thready. 

November 21. Patient died of respiratory failure. 

Necropsy. Dr. John H. Larkin made the autopsy and reported 
that the thoracic and abdominal viscera Avere normal. The cord 
showed an intense congestion, but otherwise was macroscopically 
negative. Sections of the sciatic nerve, cord, medulla, and pons 
were prepared by him and studied by Dr. IN'I. Neustaedter, Avho 
makes the folloAving report on the histopathology of the case: 

Microscopic Study." Sections of all levels of cord, medulla, 
pons, and the sciatic nerve were examined. These were stained 
according to the methods of Nissl: toluidin blue and polychrome 
methylene blue; Van Gieson, Mallory, Bielschowski, Weigert-Pal, 
Nigrosin stain; Marchi and Sudan III. 

Sjnnal Cord. Sections from the lumbar, dorsal, and cervical 
segments. The cells of Clarke’s column show a central chromat- 
olysis, with remnants of small, narrow, and poorly defined and 
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darkly staining bodies lining the periphery of the cells. The proto- 
plasm of the remaining cell is a diffused granular mass assuming a 
faint stain and giving the cell a dusty appearance. The cells are 
markedly swollen, and nuclei, wdien present, are eccentrically situ- 
ated. The nucleoli stain rather darkly and under high magnifi- 
cation show a disintegration of their substance into bodies of 
various shapes and sizes. The cell prolongations are everywhere 
faintly stained. This degeneration is manifested in all the cells 




A 


B 



Fig. 1. — A, degeneration of anterior horn cells, showing a tygriosis and a beginning 
chromatolysis around the periphery, with eccentric nucleus. Nissl stain. Zeiss 
8 mm. Oc. 6. X 450. B, cell vacuolization of anterior horn cell. Van Gieson 
stain. C, degeneration of cells of Clarke’s column, with central chromatolysis, chromo- 
philic substance lining the periphery. Nissl stain. Zeiss, 16 mm. Oc. 3. X 60. 

of Clarke’s column at all levels of the cord. Nowhere along this 
column is any evidence of a neuronophagocytosis to be found, 
although there is a fair amount of hyperplasia of glia cells in their 
vicinity. 

The large multipolar cells of the anterior horns throughout all 
the segments of the cord are seen to have undergone three forms of 
degeneration of various intensities. The most prominent feature 
is a coalescence of the tygroid substance, a tygriosis, and a con- 
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sequent shrinkage. The cells stain darkly or assume such an 
intense stain that the chromophilic substance' cannot be differen- 
tiated at all. This condition cannot be an artifact or overstaining, 
since other cells on the same section are staining quite well. In 
assuming such a dark stain the cell obliterates the view of the 
nucleus if present. In some cells the nucleus is eccentric and its 
cjffoplasm broken up into irregular bodies and the nucleolus is 
staining very deeply. The prolongations of these cells are visible 
and retain slight meshes of chromophilic substance. Around the 
periphery of the cells and at times dipping into the cell body itself 
are seen round cells, large and small, of the type of satellite cells. 
To a lesser extent we find cells in the anterior horns, with a central 



Fig. 2. A. diffuse und focul infiltration of leukocytes in tlie fintcrior nerve rooti 
cer\dcal segment. Nissl stain. Zeiss, 16 rhm. Oc. 3. X 150. 

chromatolysis of the type described in the cells of Clarke’s column. 
In cells affected by this phase of degeneration the prolongations 
are gone and no evidence of any neuronophagocjffosis is present. 
Very rarely, indeed I have only seen it on three sections, there 
appears to be a cell vacuolization with the nucleus entirely gone 
and a slight neuronophagocytosis present. The first type of degen- 
eration is most pronounced in the anterior horns of all the cervical 
and dorsal segments, while the second type is most pronounced 
in the anterior horns of all levels of the lumbar region and in the 
cells of the lateral horns all over the cord. 

The significance of these phases of cell degeneration has been 
established by pathological investigation and experimentation. 
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namely, that a central chromatolysis with swelling and eccen- 
tricity of the nucleus, together with chromophilic substance present 
in well-defined meshes around the periphery of the cell, is accepted 
to be a reactionary degeneration or attempted regeneration of the 
cell as a result of a lesion remotely in the cell prolongation — in the 
neuraxone. While the degeneration beginning as a tygriosis, coales- 
cence of the chromophilic substance accompanied by swelling in 
some instances, and a shrinkage or cell vacuolization following it in 
the presence of a more or less marked neuronophagocytosis and a 
gradual cell destruction in which the tygroid substance is present 



Fig. 3. — A, focus of marked glia-cell proliferation in the gray matter in the neigh- 
borhood of the aqueduct on a section through the red nuclei. Nissl stain. Zeiss, 
16 mm, Oc. 3. X 60. B, slight perivascular infiltration of mononuclears in the 
same neighborhood. Nissl stain. Zeiss, same magnification as A. 


as long as a part of the cell is present is accepted as an inflammatory 
reaction within the cell itself, or its pericellular lymph space or - in 
the substance of its immediate neighborhood. In the first type 
we see slight evidence of any remaining neuraxone or other cell pro- 
longation,^ while in the latter type we always see a well-stained cell 
prolonption with some meshes of the chromophilic substances. 

In view of the fact that we have the first type of cell degeneration 
present to a great extent, and the second type only in some parts 
of the anterior horns, we should expect definite pathological changes 
m the peripheral nerves and a clinical picture in conformity with 
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these. This discussion we shall leave to the end after first reporting 
the other findings. 

Sections stained by the Bielschowski method show a marked 
degeneration of the neurofibrils of the cells of the anterior horn, 
while those of the cells of Clarke’s column are entirely absent. This 
is true of all the levels of the cord. 

There is a considerable hj^jerplasia of glia cells in the gray and 
white matter of the whole cord, and not infrequently do we meet 
with darkly staining, small mononuclear round cells, especially pro- 



Fig. 4. — Swelling, central chromatolysis, and degeneration of the cells of the 
descending nucleus of the fifth. Nissl stain. Zeiss, 8 mm. Oc. 6. X 440. 


nounced in the neighborhood of the blood vessels, filling in their 
perivascular sheaths to a very slight extent. They are most prob- 
ably lymphocji;es. 

A feature of considerable interest in this case is the ependymitis 
around the central canal, especially well established at the levels 
of the cervical and lumbar enlargements. We find here a consider- 
able hjqierplasia of ependymal cells with an intense infiltration of 
large poljonorphonuclears around the central canal with not an 
inconsiderable amount of small, darkl5'- staining mononuclears. At 
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some levels of the cervical enlargement there are even some large 
polymorphonuclears found within the lumen of the canal. 

Finally, it must be noted that the capillaries of the gray matter 
of the anterior horns are engorged. In many instances one notices 
capillary aneurysms, and not infrequently these burst^ and give 
rise to extensive hemorrhages. Hemorrhages of the white matter 
I have noticed only in a few instances in the posterior columns. 

The Medulla and Pons. The cells of the nuclei graciles and 
cuneati show a pronounced degeneration of the type found in the 
cells in Clarke’s column of the cord, while the cells of the motor 
nuclei and of the - formatio reticularis show evidences of the type 



Fig. 5. — Longitudinal and cross-sections of the sciatic nerve, showing pronounced 
degeneration of the myelin substance. Marchi and Weigert-Pal stains. Zeiss, 
16 mm. Oc. 3. X 60. 

of degeneration we found in the ganglion cells of the anterior horns 
of the cord, namely, a tygriosis. Throughout the segment at the 
level of the decussation of the pyramids there is a fair amount of 
hyperplasia of glia cells and some diffuse and very slight peri- 
vascular infiltration of deeply staining, small, round mononuclears. 
The central canal shows here also some ependymitis as in the 
cord. 

The cells of the nuclei of the third and sixth cranial nerves show 
the following form of degeneration. There is a central chromatolysis 
around the nucleus, which in most instances is at the periphery, 
while the tygroid substance of the remaining cell has undergone dis- 
integration, appearing in irregular, thick, and broken meshes. The 
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nuclei are swollen and stain very liglitly while the . nucleolus assumes 
a dark stain. The cell prolongations are visible. Many of the cells 
are gone for the greater part and no trace of the nucleus would be 
present. The capillaries are filled and in some instances there are 
thrombi present. These changes are also evident in the sensory 
nucleus of the fifth and the sensory as well as the dorsal nuclei of the 
tenth nerves. The nucleus ambiguus shows no change that I would 



Fig. 6. — Cross-section pf sciatic nerve, showing proliferation of the perineurium, 
extensive parochymatous degeneration of nerve fibers, and connective-tissue increase; 
infiltration of leukocytes and Gittcr cells. Some thickening of the endoneurium 
and fatty degeneration of the perineurium. Mallorj' stain. Zeiss, 8 mm. Oc. 6. 
X 250. 

consider pathological. The cells-of the descending and ascending roots 
of the fifth are very much swollen and show a general chromatolysis 
with the protoplasm disintegrated into a fine granular mass giving 
the cell a peculiar dusty appearance. At the periphery there are 
still evident darldy staining tygroid bodies, and their neuclei when 
present are eccentric and swollen, staining very lightly with the 
nucleolus staining somewhat deeper. The cell prolongations of 
these cells are totally gone and there is no evidence of any peri- 
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cellular infiltration. The cells of the nuclei of the seventh and 
twelfth nerves show changes characteristic of the motor nuclei of the 
bulb at the level of the decussation of the pyramids. In the cells 
of the other pontine nuclei, the nuclei rubri, and basal ganglia 
show alterations similar in type to those of third. In the region 
of the nucleus ruber we find also some perivascular infiltration ot 
mononuclears and endothelials, and also some focal infiltration of 
small, darldy staining mononuclears and polymorphonuclears as 
well as some hemorrhages. The glia cell proliferation is very 
much marked throughout. 



Fig. 7. — Posterior nerve root, lumbar segment showing polyblasts and some 
Gitter cells. Mallory stain. Zeiss, 8 mm. Oc. 6. X 400. 

The spinal nerve roots of all segments stained by the Nissl method 
show at times a diffuse and at times a focal-cell infiltration into the 
lymph spaces of the epi-, peri-, and endoneurium. Those of the 
lumlDar segments are most intensely affected. The anterior roots are 
far more involved than the posterior. This infiltration is not only 
evident in the distal end of the nerve trunks but also at the entrance 
of the nerve roots, and which consists of small, round, darkly staining 
mononuclears, fat granular cells, and polyblasts from which the latter 
are really formed. At times there is to be seen a hemorrhage into 
the posterior nerve root, the contiguous white substance of the 
cord, and into the pia. The thoracic segments are subjected to 
this change. There is also an infiltration of the perivascular lymph 
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spaces at the nerve roots which consists of mononuclears and 
endothelials. The cross-sections of the anterior and posterior nerve 
roots stained according to methods of Marchi, Mallory, Van Gieson, 
Bielschowski, and the Nigrosin stain show markedly destructive 
parenchymatous and interstitial changes. It would seem that the 
toxic substance has been propagated through the perineural lymph 
spaces in a comparatively rapid time, producing such extensive 
and destructive changes. In other places we find a complete 
breaking down of all the elements of the nerve fiber, a thickening of 
the endoneurium, and a proliferation of the connective tissue. 

The ■peripheral nerve studied is the sciatic. With the polychrome 
blue stain there is evident an infiltration of cells, but not as marked 
in the nerve roots. This infiltration is mainly pronounced in the 
peri- and endoneurium, and consists of polymorphonuclears, poly- 
blasts, and Gitter cells. Here and there one finds a lymphocj^te. The 
infiltration is most marked in the neighborhood of bloodvessels. 
There is also a slight proliferation of cellular elements, but their 
protoplasmic processes are not visible. The connective-tissue and 
endothelial cells are more proliferated than other cell elements. 
Especially on cross-section one observes a very marked connective- 
tissue cell proliferation with their protoplasmic processes extending to 
some extent between the nerve fibers. The Schwann cells are rather 
swollen. With the Marchi stain there is to be noted a .degeneration 
of the myelin substance, forming irregular masses scattered through- 
out the nerve fiber. With the Van Gieson and Nigrosin stains a 
very extensive nerve fiber destruction is to be seen. The peri- and 
endoneurium appear markedly thickened, their vessels show a 
considerable infiltration into their lymph spaces, consisting of 
large and small round cells. Their endothelial coat is thickened 
and the endothelium loose. The proliferation of connective-tissue 
fibers and cells is quite evident. There is also a pronounced infiltra- 
tion of polyblasts and Koernchenzelln among the fibers. The 
Schwann nuclei are swollen and stain deeply, and at times fairly 
occlude the lumen of the fiber. Some fibers show an obliteration 
of the axis-cjdinder, and the myelin substance presenting masses 
filled with fine, dusty granules assuming a bluish tint with the 
nigrosin stain. Others, again, show no differentiating characteristics 
at all, but become confluent into a connective-tissue mass with a 
marked cell infiltration. 

In view of such extensive parenchymatous and interstitial 
changes in the nerve roots and trunks the question comes up whether 
we are dealing with end results of a toxin or a bacterial activity, or 
of both. The cell infiltration would point to a bacterial invasion 
resulting in a phagocjdosis along the lymph spaces of the nerves 
through which the virus was disseminated. In view of the fact, 
however, that the infiltration is not marked in all places alike, and 
in some instances it is rather slight, although the changes in the 
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fibers are very pronounced, and in view of the fact that tbe dura- 
tion of the disease was rather longer than usual, I hold that both 
the virus and the toxin did play an equal part in bringing about these 
changes in the peripheral nerves primarily, and these gave rise to 
the reactionary cell changes in the cord and medulla and pons. 
The ganglion cell changes, however, which are accompanied by a 
slight neuronophagocj^osis are, in my opinion, the direct result 
of the virus. 

Conclusion. We have here, therefore, a case of ascending par- 
alysis, with attending neuritis, which followed the usual cours e of 
extension, later involving the upper extremities and bulbar nerves 
resulting in respiratory failure. The pathologic findings are definite, 
involving both the peripheral and central],nervous|sy stems. The 
course of the disease was longer than usually described, extending 
over six weeks, but otherwise the case was typical in its clinical 
manifestations. 
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THE VALUE OF SYMPTOMATIC DRUG TREATMENT. 

By Joseph L. Miller, M.D., 

CHICAGO. 

As compared with a few decades ago, drug therapy occupies a less 
prominent place in the treatment of disease, and inasmuch as most 
of our medication is sjouptomatic in character, it probably means 
that symptoms are less frequently treated than in former years. 
Is this to be considered a step in advance, or are we, on account 
of our interest in scientific medicine, negligent of an important 
detail in treatment? It is probably true that with the development 
of specific drug therapy and biological products the physician has 
become more impatient with and less interested in treatment 
directed toward giving only temporary relief. Other important 
reasons, however, must be considered. The profession each year 
contains more and more men with careful scientific training. This 
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training may have led them to scrutinize more closely all methods 
of treatment through carefully controlled observations. The 
advance of pathological physiology, pharmacology, and experi- 
mental therapeutics has furnished them with certain knowledge, 
and especially a new method of applying it. As a result of all this 
there has developed, as it appears to the writer, a certain healthy 
skepticism in regard to drug therapeutics. 

Certain points should be considered before undertaking any 
symptomatic treatment. A few that might be mentioned are: 
Should this particular sjuuptom be corrected? Does it interfere or 
assist in bringing about improvement or recovery? Will its modi- 
fication interfere with making a correct diagnosis or obscure obser- 
vation upon the progress of the condition? Having determined that 
a certain symptom should be treated, it is necessary to determine, 
if possible, the underlying pathological physiology and then the 
agent to correct it. Not merely the chemical agent but the neces- 
sary dosage and frequency with which it should be repeated in 
order to bring about the desired effect. To attempt to lower blood- 
pressure, at least under certain conditions, may be poor therapeutics; 
as, for instance, when due to increased intracranial pressure, when 
the rise in blood-pressure is an effort to avoid cerebral anemia. 
It is not improbable that hypertension of renal origin is an effort 
to increase the efficiency of a pathological kidney. Drug anti- 
pyretics, on account of their depressing action, have been largely 
abandoned in the treatment of prolonged fever. The recent inves- 
tigation of Roily and Meltzer and Ludke and others raises the 
question whether any method of artificially lowering temperature 
is desirable, as according to their experiments at least a certain 
degree of fever favors the development of immune bodies. Before 
undertaking symptomatic treatment it is wise to consider the 
compensatory resources of the body and not confuse compensatory 
action with what is commonly regarded as a disease symptom. 

In the severe acute infection if we decided the centres in the 
medulla are not functioning properly can we modify them by 
certain drugs? We are taught by the pharmacologists that 
strychnin quickens and deepens the respirations and stimulates 
the vasomotor centre, causing slowing of the pulse and a rise 
in blood-pressure. Now if these same results were produced at 
the bedside upon these centres, rendered abnormal by toxins, we 
would have in strychnin a valuable symptomatic remedy. Whether 
under the conditions mentioned, and in the usual doses, strychnin 
stimulates these centres sufficiently to bring about any appreciable 
improvement is exceedingly doubtful, as shown by the observa- 
tions of Cabot, Newburgh, and others. We must therefore con- 
clude that either our conception of the pathological physiology is 
incorrect, and the recent work of Newburgh indicates that in this 
particular illustration this may be the case, or our pharmacology is 



miller: the value op symptomatic drug treatment 805 

at fault. Symptomatic treatment, however, when applied to the 
correetion of undesirable symptoms by agents that have been 
demonstrated to correct this disturbance is strictly scientific, 
and in this respect is placed at once on the same level as specific 
therapy. 

There is another group of conditions in which symptomatic treat- 
ment is not only strietly indicated but in whieh the agents are at 
hand to give relief. Morphin when administered to a pneumonia 
pkient with aeute pleurisy not only relieves the pain, but deepens 
the respiration, improves the oxygenation of the blood, promotes 
sleep, and thus becomes far-reaching in its results. In an acute 
attack of pulmonary edema, morphin is often of considerable value, 
in a measure due to its relieving the patient’s fears and thus 
lowering the arterial blood-pressure, and so permit of a restoration 
of function of the left ventricle. Morphin in acute biliary or renal 
eolic relieves pain, and at the same time relaxes muscular spasm, 
thus allowing the calculus to escape. Adrenalin, by relieving bron- 
ehial spasm, may abort an attaek of bronchial asthma. Angina 
pectoris when due to spasm of the coronary artery may be relieved 
by the nitrites. 

There is another group of conditions in which symptomatic 
treatment may give only transitory relief, but when combined with 
other agents may give prolonged relief. This form of symptomatic 
treatment can only be considered/^scientific when associated with 
these additional measures; as, for example, digitalis, although 
claimed as a funetional remedy, is nevertheless, given to relieve 
symptoms, as, for instance, dyspnea. Alkalies are of value in 
relieving gastrie hyperacidity. The digitalis, however, should be 
combined with restriction of physical exertion and the alkalies with 
the proper dietary measures in order to give lasting results. 

Outside of the symptoms that can be placed in these, groups 
mentioned or others of the same rational character, there is another 
group the treatment of which at least today cannot be eonsidered 
as proved rational therapy. Here might be included the value 
of salieylates in aeute arthritis, of expectorants, of bitter tonics, 
of arsenic in anemia, and of drugs used to control hemorrhage. 
It is in this field that the clinical therapeutist can render real 
service. Here a process of elimination is necessary in order to 
place therapeutics upon the same high plane as the other branches 
of medicine. 

In addition there is a long list of drugs employed symptomatically 
proven to be without value, mentioned or recommended still in 
modern high class text-books. As an example we might name hexa- 
methylenamin, which rapidly acquired a reputation as having 
bactericidal properties throughout the body and when adminis- 
tered by mouth to appear in the form of formalin in the various 
excretions and secretions of the body. It is still extensively used 
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in respiratory and ear infections, in meningitis, arthritis, and 
cholecystitis; although it has been clearly demonstrated that the 
hexamethylenamin is only split up and formalin set free in an acid 
media and of the various secretions, the urine is the only one 
which is acid. 

In order to determine the value of symptomatic treatment it is 
very essential that the observer be familiar with the course of up- 
treated disease. Individual variations must always be taken into 
consideration. Blany patients with pernicious anemia grow pro- 
gressivelj’’ worse, others have prolonged periods of spontaneous 
improvement, the latter offering a dangerous pitfall for the unwary 
therapeutist. Perhaps in the teaching of clinical therapeutics it 
would be wise to instruct the student first in the course of untreated 
disease; if possible to follow a few cases in the ward, tabulating 
symptoms, their intensity and duration. Pie would thus be im- 
pressed with the importance of carefully recording symptoms. Pie 
would thus be in a better position to determine the effect of thera- 
peutic agents, and so avoid the error of acquiring experience in 
clinical therapeutics in a haphazard and time-consuming manner. 
For the purpose of arriving at accurate information too much stress 
cannot be laid upon the statistical method of which Dr. Osier has 
always been a strong advocate. While the impression of our 
therapeutic accomplisliments may be more pleasant to consider, 
it is carefully collected and recorded information that is of lasting 
benefit to medicine. Our therapeutics can be placed upon the 
same accurate basis as pathology and symptomatology. Sympto- 
matic treatment is most important not only from the stand-point 
of the patients, but also for the purpose of clearing up the field of 
clinical therapeutics, and he who undertakes a careful study of 
symptomatic therapeutics will be rendering a lasting service to 
medicine. 


THE PROBLEMS OF NEPHRITIS FROM THE CLINICAL 
STAND-POINT. 

By Arthur R. Elliott, M.D., 

PROFBSSOK OF MEDICIKB, POST-GRADUATE MEDICAL SCHOOL; PHYSICIAN TO ST. LUKE’S 

HOSPITAL, CHICAGO. 

Uotil a comparatively recent period our knowledge of nephritis 
was mainly accumulated by the methods of clinical observation 
and anatomical research. Clinical study has slowly and laboriously 
amplified in matters of detail the essential facts contained in 
Bright’s original conception of the clinical pathology of kidney 
disease, but has failed to alter or in any important degree to add 
to the fundamental principles outlined by the founder of renal 
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pathology. The study of the morbid anatomy of kidney disease with 
resulting attempts to form classifications based thereon begun by 
Frerieh in 1851 still continues, although latterly with less enthu- 
siasm for such elaborate classification as characterized pathological 
research in ultrascientific circles twenty years ago. This decline 
in the vogue of pathological classification followed inevitably the 
too great intricacy of many of the classifications and their frequent 
failure to correlate satisfactorily with clinical manifestations and 
urinary signs, resulting in division and subdivision beyond the 
point where the various types can be recognized clinically. With 
the realization that the methods of pathological study alone offer 
little prospect of an interpretation of many important aspects of 
renal pathology, investigation has turned to the study of nephritis 
in animals produced by experimental technic. Such investiga- 
tions appear to lend themselves ideally to this purpose, since they 
include studies in function as Avell as morphology, thereby over- 
coming, partially at least, one of the serious shortcomings of purely 
histological research. These studies in experimental nephritis, 
actively prosecuted for a period of ten years, while they have added 
greatly to our knowledge concerning the function of individual parts 
of the kidney and the way these functions are disturbed in lesions 
of different kinds, have as yet failed to elucidate important points 
in pathogenesis. The effect to this point, of the experimental 
investigation of kidney problems,- upon the clinician has been to 
add to the difficulties of an inherently difficult subject. Enough 
has been done to indicate that many former beliefs were erroneous; 
old convictions have been unsettled without the substitution always 
of definite and reliable information. This inevitably marks the 
middle stage of any investigation, and need not shake our faith 
that experimental investigation will finally solve the many important 
problems concerned. 

Coincidently with and largely as an outcome of these activities 
in research aspects of nephritis the progress of science has intro- 
duced new factors into the clinical outlook that afford us valuable 
aid in the examination of nephritis patients and materially assist 
us in our attempts to secure a good basis for diagnosis, prognosis, 
and treatment. Advances in our understanding of chronic infective 
processes and their relation to systemic disease, the introduction 
of the blood-pressure gauge into general practice, a more scientific 
procedure in dietotherapy, and the perfection of tests for kidney 
function combine to render clinical procedure much more exact 
and scientific than formerly. It is now no longer enough to state 
that the patient has acute or cluonic nephritis. The diagnosis 
must be completed with an attempt to elucidate its cause, with an 
adequate study of the circulation, with an estimation of total renal 
function, and if we strive to be exact, with a further specification 
as to whether there is retention of chlorides or nitrogen. Modern 
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procedures enable eacb of tbe above factors to be studied. It is 
with tbe bearing on clinical considerations of these newer aspects 
of the nephritis problem that the present discussion is concerned. 

The problem of acute nephritis is essentially different from' that 
of chronic nephritis. In acute nephritis we have to do with acute 
damage to normally functioning organs which, previously sound, 
are again more or less quickly restored to normal provided they 
are not overwhelmed by the destructive agent. In the chronic 
nephropathies it is the possibilities for the establishment of com- 
pensation that constitute the problem. The. etiology of acute 
and subacute nephritis may be said to be invariably either bacteria 
or their toxins, and of the bacteria concerned, by all means the 
most important is the streptococcus. This intimate connection 
between sepsis and nephritis has been frequently mentioned in 
literature since Bartels first noted it in 1877, but the full extent of 
the role played by bacteria has hardly had sufficient appreciation. 
Acute nephritis is usually due to the action of bacterial toxins, the 
renal reaction being a diffuse inflammatory affair. More rarely 
nephritis may result from actual lodgement of bacteria in the kidney 
substance (bacterial thrombi), when cocci may appear in the urine, 
giving rise in consequence to a disseminated' focal type of lesion, 
of which a good example is the embolic glomerulonephritis of 
subacute bacterial endocarditis. The existence of acute nephritis 
(excepting, of course, the rare . chemical nephritides) invariably 
points to a pre-occurring infection. In seventeen cases of acute 
and subacute nephritis studied by Ophuls,^ all were found to be 
suffering from septic processes. The importance of identifying 
the original source of the sepsis is great, for upon its detection and 
removal depend, during the earlier stages at least, success in con- 
trolling the renal secondary. The tendency of uncomplicated acute 
nephritis is to recovery, provided infective factors be no longer 
present and active to work new damage to the kidneys. This is 
well shown in clinical experience, on the one hand, by the complete 
disappearance of the nephritis of scarlet fever in those cases that 
survive, and, on the other hand, by the marked tendeney to chron- 
icity that characterizes nephritis associated with tonsillitis, owing 
to the frequent persistence of focal infection in the tonsil. As 
illustrating the latter point may be mentioned a recent case where a 
subacute hemorrhagic nephritis of four months’ duration in a child, 
aged ten years, disappeared within three weeks following radical 
removal of infected tonsils. 

In the matter of chronic nephritis the problem of etiology is 
much more difficult. The material has been worked over by 
generations of pathologists, and yet the etiology of most cases 
is entirely obscure. No doubt in a certain proportion of cases 
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a history of acute nephritis may be elicited, but the connection 
between the two is not always clear. There is one difficulty that 
presents itself from the clinical side in investigating the question 
of the connection between acute and ehronic nephritis, and that is 
that acute and subacute nephritis may occur without the develop- 
ment of symptoms, other than the urinary signs, during any infec- 
tion, and failure to analyze the urine may sacrifice the opportunity 
to discover the original first link in the chain that perhaps leads to 
a final chronic nephritis. In consequence of this it is difficult, if 
not impossible, to exclude an antecedent acute nephritis in any 
given case. Considering the nature of chronic renal disease and 
what we know of the action of chronic focal or confined infection 
(sepsis), it would appear likely that certain types of chronic neph- 
ritis follgw less frequently single acute renal inflammation than 
that they eventuate from repeated subacute inflammatory reactions 
consequent upon rise and fall in the activity of chronic septic foci 
such as exist in infected tonsils sinuses, etc. I have recently 
observed three distinct attacks of subacute nephritis, with pus in 
both maxillary antra, in a young man, during the space of one year. 
Drainage of the antra resulted in prompt disappearance of this 
renal secondary. Muller expresses the opinion that a chronic 
nephritis may be the result of an acute lesion with a progressive 
course marked by acute exacerbations. Our present understanding 
of infective secondaries would indicate that a progressive exacer- 
bative acute nephritis is the product of a persisting infection or 
of recurring acute infections. This is the type of chronic kidney 
met with in association with chronic focal or confined infection 
(sepsis). Experimenters have found that acute nephritis induced 
artificially rapidly disappears and that the kidney returns to 
normal. This is in keeping with the well-known clinical observation 
that an acute nephritis if its causative agent be no longer operative 
usually goes on to healing without the development of subacute 
or chronic lesions. Many cases of chronic nephritis apparently 
following the acute lesions of scarlet fever have been reported, and 
both Muller and Lohlein describe a type of chronic nephritis devel- 
oping several years after acute lesions of scarlet fever and coccus 
infections, the inflammatory glomerular changes of the primary 
acute nephritis apparently serving as the starting-point for later 
fibrotic and indurative lesions. Whether a certain number of these 
chronic lesions are not spontaneous in origin appears a fair ques- 
tion. The experimental study of nephritis in the main supports 
the more common conception of the etiology of chronic nephritis 
in man that it is a gradually developing lesion due to the long- 
continued insidious action of some ill-defined toxic substances 
(Pearce-). When we consider what these toxins are, very little 
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clear information is available. Apart from tbe subacute and 
cbronic inflammatory types of nephritis in which chronic sepsis, 
including syphilis, can be identified or clearly inferred, we are at 
present ignorant of the ultimate cause of chronic nephritis aside 
from the well-knovTi ability of chronic lead intoxication to cause 
progressive kidney lesions. Recently an increasing importance is 
being attached to the etiological role of circumscribed and confined 
infection commonly called focal infection, and it is assumed that it 
may prove to be an important factor in the production of chronic 
nephritis. That it may play a first-class role in the causation of 
subacute and chronic inflammatory nephritis is already fully 
recognized, but the connection between such a factor and the 
vascular nephropathies (contracted kidney), while possible, remains 
for investigation and observation to prove. A certain percentage 
of cases of this class belong to the type known as secondary con- 
tracted kidney. This is the terminal atrophy of acute inflammatory 
reactions, and as such has a more or less remote connection with 
acute nephritis, although the original infection or sepsis may 
have long since ceased to operate as an etiological factor. The 
tendency of acute nephritis when it becomes chronic is toward 
either epithelial degeneration or interstitial fibrosis. Epithelial 
degeneration eventuates in the large white kidney (“parenchym- 
atous nephritis”)} whereas the fibrotic organ becomes the so-called 
secondary contracted kidney. Herringham emphasizes the fact 
that these are not consequent the one on the other, and he thinks 
much of the confusion existing arises from regarding them as 
sequential. Each is individually a terminal development of what 
was primarily the same acute process. Herringham employs an 
excellent illustration to define this divergence by citing the devel- 
opment of pulmonary tuberculosis which in one case proceeds by 
a continuously spreading bronchopneumonia, with softening and 
cavity formation, while in a second case the tendency is markedly 
toward fibrosis. In somewhat similar manner typical cases of 
diffuse nephritis in full development may differ so widely both in 
clinical symptoms and pathological appearances that they might 
be two separate diseases. There is, however, no greater difference 
in these two terminations of acute nephritis than there is in the two 
forms of phthisis, one a caseating tuberculous bronchopneumonia 
and the other fibroid phthisis. It has generally been assumed that 
secondary contracted kidney is uncommon, and the older authorities 
looked upon it as a great rarity. We are beginning now to under- 
stand that it is comparatively frequent, principally owing to the 
work of Lohlein. He succeeded in collecting quite a number of 
cases that clinically as well as anatomically were evident examples 
of this type, and he pointed out that on account of the comparative 
ease with which he discovered such cases they cannot be as rare as 
was formerly believed. In Ophuls’ series the so-called secondary 
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contracted kidney was responsible for 11 out of 37 cases of seriously 
contracted kidney, a percentage that furnishes a startling indication 
of its frequency. 

From the clinical stand-point it is not surprising that these 
cases are seldom differentiated. There are no absolute and reliable 
symptomatic criteria that suflSce to identify them. In those 
cases where a clear history of acute nephritis exists, and no doubt 
intrudes that it was a genuine acute nephritis and not an acute 
exacerbation of a chronic although perhaps latent lesion, the 
assumption may be reasonably plain that the secondary contracted 
kidney exists. Anyone who has looked into the question will 
recognize that the cases of contracted kidney that give a history 
of an acute beginning are a small minority. Far the greater number 
begin insidiously with no severe sjmiptoms. They are either dis- 
covered accidentally or an acute exacerbation supervenes which is 
at first thought to be a primary acute attack until careful inquiry 
or subsequent observation makes it certain that nephritis has 
existed for a long time. The secondary contracted kidney in its 
clinical manifestations closely resembles primary contracted or 
what is generally known as chronic interstitial nephritis. Such 
differences as exist are in degree rather than in kind. The clinical 
picture is perhaps more frequently dominated by a glomerular 
oliguria, although if a sufiiciently large part of the filter apparatus 
is spared there may .be polyuria for the same reason as in primary 
contracted kidney. As AschofF points out, the primary factor at 
work being an inflammatory change affecting the filter apparatus 
itself (glomerulonephritis), the organ is placed under a more serious 
handicap as to filtration area than is usually the case in primary 
contracted kidney. In consequence of this, function is maintained 
with difficulty, the organs working constantly on the borderline 
of their maximal capacity. The course of the disease is apt to be 
characterized by a delicacy of functional adjustment that is easily 
deranged by the slightest untoward influenee, the clinical progres- 
sion is inveterately downward, with pronounced toxic secondaries 
(albuminuric retinitis, uremia, high blood-pressure), and almost 
complete lack of amenability to treatment. There is no primary 
disease of the glomeruli in primary contracted kidney, the atrophy 
developing as a result of vascular disturbance from primary sclerosis 
of the renal arterioles beginning relatively early in life from some 
unknown cause. What produces the primary disease of the smallest 
arterioles is still unknown, and we are equally in the dark as to 
whether the renal mischief precedes, accompanies, or follows a 
general disease of the vascular channels. The balance of informa- 
tion favors the idea that they are coincident. There is no doubt 
much justification for the claim made by pathologists that clinically 
too much emphasis is placed on the kidney element in so widespread 
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an arterial disease as the primary vascular nephropathy. It is 
easier to criticise clinical procedure in this matter than to discrimi- 
nate in practice. The clinician finds himself greatly embarrassed 
when it comes to appraising the relative value of heart, vascular, 
and renal changes in these widespread vascular renal degenerations. 
At least three tj^ies of cases are included in this grouping, i. e., 
arteriosclerotic (senile) renal atrophy, genuine (primary ?) con- 
tracted kidney, and secondary contracted kidney. The first of 
these three has a comparatively unimportant renal aspect which 
ordinarily is better disregarded, but the kidney most certainly 
constitutes the important factor in the other two types. We have 
abundant proof, from nearly a century of pathological literature 
what difficulty the pathologist has experienced in solving this 
very problem, and no general agreement even now exists as to how 
arteries and kidneys stand as to pathological value in the develop- 
ment of contracting kidney. The difficulties of the pathologist are 
certainly no greater than those of the clinician in this connection. 
Since no definite symptomatic or urinary differences exist to dis- 
tinguish one from the other form, discrimination becomes very 
largely a matter of judgment. Painstaking study of the clinical 
history and close observation of the progress of the case under 
treatment ordinarily suffice to separate predominantly renal from 
arterial cases, and the question of type must be left to the path- 
ologist. 

Despite advances in our appreciation of the clinical problems of 
nepluitis, the fact remains that in any given case it is impossible 
to predict accurately by clinical study alone what course the disease 
will take in development. ’ To furnish grounds for more exact 
prognosis and more effective management, various methods have 
been devised for estimating kidney function in an effort to determine- 
at any point in the progress.of a case what amount of renal function 
remains and is available. If one wishes to gather all possible 
clinical data he will not rest content with a diagnosis of nephritis, 
but will proceed to determine the degree to which kidney function 
has suffered. This the functional test enables one in some measure 
at least to accomplish. Recent medical literature contains many 
contributions touching the subject of functional kidney tests, and 
it is now possible to approach the discussion of this question with 
considerable painstaking study available.^ 


* Rowntree and Geraghty, Jour. Pharmacol, and Exper. Therap., 1910, i, 579, 
ibid., 1911, ii, 393; Arch. Int. Med., 1912, ix; Vogel, Arch. Int. Med., 1911, 
vii; Baetjer, Arch. Int. Med., 1913, xi, 593: Foster, Arch. Int. Med., 1913, xii; 
Folin, Denis, and Sejunour, Arch. Int. Med., 1914, xiii, 224; Agnew, Arch. Int. Med., 
1914, xiii, 4S5; Frothingham and Smillie, Arch. Int. Med., 1914, xiv; Ibid., 1915, xv; 
Toleston and Comfort, Arch. Int. Med., 1914, xiv; Rowntree, Aiinn. Joun. Med. 
Sci., 1914, cxlvii, 352; Pepper and Austin, Amer. Jour. Med. Sci., 1913, cxlv, 254; 
Thayer and Snowden, Axieh. Jour. Med. Sci., 1914, cxlviii; Fitz, Amer. 3ovn. 
Med. Sci., 1914, cxlviii: Arnold, Boston Med. and Surg. Jour., 1914, clxx; Stengel, 
Jour. Amer. Med. Assoc., 1914, Ixiii, 1463; Austin and Miller, Jour. Amer. Med. 
Assoc., 1914, Ixiii, 944. 
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All the tests employed for kidney function depend on the excretion 
of substances administered in known quantity which are recover- 
able more or less completely from the urine. Although not the 
first to utilize this method of investigation, credit belongs largely to 
Schlayer and his co-workers for bringing forcibly to the attention 
of the profession the possibilities of this means of research. Schlayer 
adopted the excretion of water and lactose as indicators of glomerular 
activity and of sodiurn chloride and potassium iodide as measures 
of tubular function. By using these substances as tests, according 
to a comparatively simple technique, Schlayer claims to be able to. 
distinguish certain types of nephritis, there being a close agreement 
between the excretion of these substances and the respective types 
of renal involvement. According to Schlayer, vascular (glomerular) 
nephritis, whether acute or chronic, is characterized by delayed 
lactose excretion and by oliguria or polyuria according to the 
sensitiveness of the renal vessels and by a normal sodium chloride 
and potassium iodide excretion. Conversely, tubular nephritis is 
shown by a normal water and lactose excretion, and bj^ delayed 
sodium cliloride and potassium iodide excretion. All grades of 
mixed functional disturbances were found between these two 
extremes. In a general way it was claimed that the tests point out 
the severity of the disease, and as they are all delicate, these tests 
reveal disease at an early stage. Schlayer went so far as to submit 
a functional classification of nephritis based on the reaction to 
these tests. These conclusions are based on the assumption 
that we can test the individual functions of the kidney and pre- 
supposes a much more definite knowledge of the physiology of 
that organ than we in fact possess. Moreover, it is only in acute 
fatal cases of nephritis that anj'thing like pure system involvement, 
glomerular or tubular, exists. So far as practical conclusions are 
to be drawn, too few, observations are at hand to prove that 
functional findings revealed by tests furnish grounds for an anatomi- 
cal diagnosis. Many considerations render the studj'- of renal 
function in detail an extremely complex problem, and as the matter 
stands, the only available methods for clinical usage are such as 
furnish information regarding the total function of the kidney, 
their general excretory power. Tests for estimating the general 
excretory capacity have consisted mainly of the introduction of 
various dye substances which are excreted in the urine. General 
agreement accords first place among these tests to the phenol- 
sulphonephthalein test of Rowntree and Geraghty, introduced in 
1910; it was at first used most extensively in surgical cases, espe- 
cially with reference to the question of operations on the urinary 
organs. It is equally applicable to medical cases, but the results 
are considerably more dfficult of interpretation, and it .is only 
recently that sufficient^ observations have accumulated tp give 
it a fixed status in this class of cases. The harmlessness and 
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simplicity of the test render it an easily available clinical procedure. 
In its application to nephritis, Rowntree and Geraghty have shown 
from careful studies that the amount of phthalein excreted varies 
in rough ratio to the extent of the renal damage. In fatal uremia 
only traces or perhaps none at all of the dye appear in the urine, 
while in mild and moderate grades of nephritis the amount recovered 
from the urine may be normal or nearly so. These authors claim, 
further, that in cardiorenal disease where the heart is failing and 
the kidneys are passively engorged a low phthalein output is 
observed at first, rapidlj'' rising as the heart action improves and 
venous engorgement subsides. An increase in the phthalein index 
in such a case may be the earliest indication of restoration of com- 
pensation, and represents a favorable immediate prognosis. A low 
excretory capacity persisting after clinical evidence of cardiac 
improvement points to a severe nephritis and an unfavorable 
prognosis. Rowntree claims that the routine use of the test may 
occasionally bring latent kidney involvement to light, and cites 
the case of a boy who prior to the functional study was considered 
the subject of a diabetes insipidus, but who after one phthalein 
test was recognized as a case of advanced nephritis verging on 
uremia, a diagnosis substantiated at autopsy two weeks later. 
The authors of the test emphasize the purely empiric character 
of the investigation, owing to our lack of sound information as to 
the physiology of urinary excretion; and while attaching a high 
degree of prognostic value to the findings when positive, ivarn 
against a too general prognostic interpretation, inasmuch as the 
test yields information only so far as renal efiiciency or inefficiency 
can be estimated, whereas death may occur in chronic nephritis 
from many other factors, cardiac and cerebral in particular, concern- 
ing which the test gives little if any information. This method, 
in common with other functional tests, must in consequence be 
considered in connection with general clinical study. The value of 
total function studies in acute nephritis is much less than in the 
chronic nephropathies because of the rapidity with which marked 
changes in functional output occur, ranging within a few days from 
a low reduction to normal. As a general rule, renal permeability 
is found markedly reduced in acute neplu-itis when the case appears 
clinically grave. This has been found to be the case also when 
acute exacerbations were associated with chronic nephritis at the 
time the test was made. In chronic nephritis previous to the 
employment of function testing, no amount of experience and train- 
ing has enabled the physician to gain an accurate idea of the degree 
of the involvement of renal function. Perhaps the majority of 
cases of contracted kidney are clinically more or less latent, and 
serious or even fatal developments, among them uremia, may appear 
suddenly without their proximity being suspected. If function 
testing is applied as a routine, and repeated periodically, a much 
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clearer view of the situation is secured. Not only may we be warned 
of the approach of uremia even when no indication of its proximity 
is revealed by clinical study, but the rate of progression of the 
nephritis may be followed. 

Coincidently with the investigation of the functional adequacy 
of the kidneys in nephritis, attention has been directed to the estima- 
tion of the incoagulable or non-protein nitrogen of the blood as 
offering a valuable means for securing information of prognostic 
value. Strauss was the first to systematically study this phase of 
the nephritis problem. He found that there was generally an 
increase in the incoagulable nitrogen of the blood which he regarded 
as evidence of renal insufficiency. During the last few years there 
is notable in the literature an ever-increasing insistence on the sig- 
nificance of the non-protein nitrogen of the blood. Studies of this 
nature are particularly to be desired in the investigation of nephritis, 
for urine study cannot reveal the stage of accumulation of waste 
products, an accumulation that may vary from almost normal 
figures to enormous increase in uremia. The normal figures vary 
from 20 to 30 mgm. per 100 c.c. of blood, a ratio that may be many 
times increased in fatal uremia. Although the technic for non- 
protein nitrogen determination offers no difficulties to the well- 
equipped laboratory, it is unfortunately not readily available to 
the practitioner for routine clinical employment. Studies of renal 
elimination by the phthalein test consequently offer great advantage 
as to convenience and ease of application. The chief drawback 
attaching to this method of investigation lies in the interpretation 
of results, for it is quite conceivable that the rate of elimination of 
any one foreign substance may have no definite relationship to the 
efficiency of the kidneys in excreting metabolism products. Cases 
have been reported (Foster, Baetjer) in which the phthalein test 
gave practically normal figures, yet uremia resulted shortly after. 
As the non-protein nitrogen index in the blood is admittedly a 
more reliable criterion of renal efficiency, it is desirable to correlate 
the elimination of phthalein with the actual retention of nitrogenous 
waste in the blood. This has been undertaken by Frothingham, 
Fitz, Folin, and Denis in experimental uranium nephritis. The 
results of this investigation demonstrate that in general the tests 
parallel each other as indications of renal function, varying from 
normal during the course of the nephritis and returning to normal 
as the nephritis heals, with this essential difference: that whereas 
the amount of phthalein excreted shows the renal function at the 
time of the test, the amount of non-protein nitrogen of the blood 
measures the accumulating difference between the amounts of 
waste nitrogen products in the metabolism and the amounts 
excreted. The time element, the duration of the nephritis, is 
therefore an important factor in the result. It has been known for 
long that during the course of any nepliritis there are certain periods 
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when the urinary constituents are normal in amount as compared 
with the intake, and other intervals when they may be decreased 
or increased. These functional eccentricities of the kidneys, ’ 
imperfectly understood, may have a bearing on some of the incon- 
sistencies of the excretory tests. Frothingham and Smillie carried 
out a series of observations of the non-protein nitrogen and the 
phthalein test in 77 cases of chronic neplmitis. From their charts 
it appears that the phthalein excretion steadily falls as the amount 
of non-protein nitrogen of the blood increases, the phthalein prac- 
tically ceasing to appear in the urine when the non-protein nitrogen 
reaches 100 mgm. (three or four times normal). In a moderate 
number of cases a surprisingly low phthalein output was shovm for 
which no cause could be found either from clinical findings or 
laboratory tests. They consider it fair to state that a considerable 
individual variation above or below the expected average may occur 
with the phthalein test for which no explanation can be found. 
They found the relation between the non-protein nitrogen and 
the clinical findings to be fairly exact. No non-nephritic cases 
showed accumulation. All the cases with non-protein nitrogen 
above 50 mgm. per 100 c.c. of blood gave clinical evidence of 
severe nephritis. In some of these cases the phthalein excretion 
was fairly good. On the whole, however, the non-protein nitrogen 
varied inversely with the excretion of phthalein in the urine. The 
accumulation of waste nitrogen seemed to be much less influenced 
by cardiac and other complicating factors than the phthalein excre- 
tion. Agnew undertook studies to determine what relation if any 
exists between phthalein output and non-protein nitrogen in the 
blood. He concludes that in general cumulative phenomena 
occur only when the phthalein excretion falls below 40 per cent, for 
two hours. This is in keeping with the conclusions of Folin, Denis, 
and Sejunour. Tileston and Comfort found that cases of chronic 
nephritis without sjTnptoms of uremia showed normal or only 
moderate cumulative signs, the uremic cases, on the contrary, 
shoAving a great increase in the non-protein nitrogen of the blood, 
the excretion of phthalein being roughly proportionate to the 
degree of retention. Rowntree, Fitz, and Geraghty show that 
chronic passive congestion of the kidneys gives rise to reduced 
excretion of phthalein in the urine without marked increase in the 
incoagulable nitrogen of the blood, and Agnew has been able by 
this contrast to separate cardiac cases from those haAung chiefly 
renal involvement. Austin and Miller report observations of the 
effect of sweat baths on the non-protein nitrogen of the blood in 
11 cases of hj’pertensive renal disease. They find no evidence 
that sweating leads to any significant change in the blood waste 
accumulation. Thayer and Snowden attempt to throw some 
definite light on the clinical value of the phthalein test in prog- 
nosis by comparing the findings of the test with the anatomical 
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alterations revealed at necropsy in 54 cases of nephritis of different 
types. In no instance of grave nephritis did they fail to find a 
material reduction in phthalein excretion. Their_ study reveals a 
progressive diminution in the output of the dye which they consider 
so definite as to give the test a considerable prognostic value. They 
conclude that there occurs in severe chronic nephritis a uniformly 
low phthalein excretion which, as a rule, in those instances not 
interrupted by an acute terminal process, decreases steadily up 
to the onset of uremia and is nearly or wholly suppressed from a 
day or two to a month before death. Acute terminal uremic 
developments which may be unsuspected clinically are common, 
and here a sudden diminution in the elimination of phthalein 
may come on in cases where the percentage previously excreted 
is not so low as to appear alarming. In not a single instance, and 
indeed not once in all their studies of five years, have these authors 
met with a good phthalein excretion in a case of severe chronic 
nephritis. Their observations with the test in 20 cases of chronic 
passive congestion from cardiac insufficiency conform with the 
findings of Rowntree and Fitz, and they consider it clear that 
chronic passive renal congestion alone may result in marked reduc- 
tion of phthalein excretion which may return to normal as compensa- 
tion is reestablished. The foregoing discussion briefly reviewing 
the main facts brought out by investigation point to the high value 
of the estimation of the non-protein nitrogen of the blood in the 
diagnosis of uremia. That it constitutes the most reliable prognostic 
criterion we possess in chronic nephritis is beyond question. Owing 
to its greater clinical availability, great interest attaches to the relia- 
bility of the excretory test of Rowntree and Geraghty as a means of 
showing the proximity of uremia. Accumulating clinical observa- 
tion and the fact that its results in the main parallel the estimation 
of non-protein nitrogen of the blood encourage the belief that its 
findings are within certain limitations reliable for prognostic pur- 
poses. A certain degree of latitude below expected normal figures 
should be allowed in carrying out this test, since it appears that 
only when the excretion of phthalein falls below 40 per cent, do 
cumulative phenomena develop. In interpreting its findings, it is 
to be remembered that the test shows the functional power of the 
kidneys at the time of the observation, and for the dye only, and 
its indications should not be trusted too implicitly or over too long 
a period without repetition of the observation. The influence of 
clironic passive congestion from cardiac causes is to be borne in 
mind. If excretory values are low and cardiac insufficiency is not 
present as a factor, we should not disregard the warning simply 
because clinical indications of uremia are absent, and, on the 
other hand, if sjnnptoms indicate danger, their significance is not 
to be neglected merely because phthalein excretion is normal. No 
absolute prognosis as to duration of life appears possible on 
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functional findings alone, because we do not yet know how low 
the phthalein excretion may go and yet be compatible with a renal 
efficiency sufficing to maintain life, provided the diet and hygiene 
of the patient are properly adjusted. It is extremely doubtful 
whether the phthalein test can be employed to any important 
extent in the diagnosis of nephritis. Routine observations with the 
method show an output well within the normal limits in the majority 
of cases classed as nephritis, with good cardiac compensation, 
except in severe cases, and when in long-standing involvement 
the actual physiological margin of active secreting tissue has been 
encroached upon. In so-called cardiorenal disease it is often a 
most puzzling problem to determine the relative importance of 
the renal moiety as compared with the cardiac and circulatory. 
It may happen that the evidence furnished by this method of esti- 
mating total renal function will help to elucidate this point. After 
some experience with the phthalein test covering a period of two 
years, I am encouraged to believe that it may be used to advantage 
in the clinical study of nephritis and high blood-pressure states 
generally. In most instances its value will prove a negative one, 
but at times and often when least expected a low excretory index 
will appear. Pending a repetition of the observation, such a case 
should be handled conservatively, and if the low ratio proves to be 
a fixed characteristic, and provided cardiac insufficiency be not 
present to discount the finding, sparing the kidney and brisk elimina- 
tion must be the principles of treatment. In pending or actual 
uremia excretory values are minimal and possess the gravest 
significance. Every case of nephritis should have the test admin- 
istered at intervals in order to keep track of the functional index, 
and perhaps thereby mark the progress of the disease. Moderate 
reductions are pi;obably not of grave prognostic importance unless 
it can be determined by repeated tests that such is the established 
state of renal function. 

The clinical and experimental research of recent years bears 
in many important ways on the problems of treatment. Except 
in rare cases we are still ignorant of the ultimate cause of 
chronic nephritis, and accordingly a causal therapy is still an 
ideal for the future to realize. The work of Rosenow, Billings, 
Eppinger, and others directs attention to chronic infections as 
an important etiological factor in obscure systemic disease. The 
fact that chronic septic foci may be latent for years in tonsils, 
teeth, sinuses, prostate, seminal vesicles. Fallopian tubes, etc., 
has but lately been fully realized. On the theory of intensity and 
duration of irritation, a principle well demonstrated in experimental 
nephritis, the possibility of chronic nephritis arising from low-grade 
prolonged sepsis must be reckoned with. In the case of an acute 
nephritis that fails to heal after the original causative infection has 
apparently disappeared, it becomes appropriate to inquire into the 
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possibility of a persistent residual infective focus that is operating 
to render the nephritis chronic, and diligent search should be 
conducted to discover such a focus and to eradicate it. Since the 
toxic glomerular nephropathies are most often due to streptococcic 
toxins, the possibility of such a complication should be thought 
of in every case of streptococcic infection, especially tonsillitis. 
The urine should be watched carefully and convalescence attended 
to with more care than is usually done. As a matter of great 
clinical interest the recommendation of Billings^ should be carried 
out. Every patient presenting evidences of nephritis or cardio- 
vascular disease should be carefully examined with reference to 
previous infections which might be related to the existing disease 
and also for the presence of chronic focal infections somewhere 
in the body. When a focus of infection has been located and 
seems rationally related to the systemic condition, it should be 
eradicated if possible. We should not arrest investigation until 
search has been thorough and complete, for it is possible that two 
or more separate foci exist, and if we are to secure full prophylaxis 
all must be obliterated. This successfully attended to the chances 
of progression of supposed toxic secondaries may be greatly reduced. 

The frequency with which chronic nephritis is found to exist in 
individuals who have been syphilitic for years makes it desirable to 
investigate this point in all cases where the etiology is obscure. 
The certain history of a primary lesion will, of course, at once direct 
suspicion in that direction, and an appeal to the Wassermann 
reaction may prove the point. Stoll® has recently directed attention 
to the importance of hereditary syphilis in the etiology' of renal 
and arterial disease. The relationship of syphijis to arterial disease 
is well known, and it has long been familiar that syphilis may 
cause arterial hypertension. Schottmiiller reports a. positive 
Wassermann reaction in over 40 per cent, of his cardiac cases 
irrespective of the lesion. Congenital syphilis and even congenital 
syphilis in the parent may have the same effect on the fetus and 
infant as has acquired syphilis. Clinicians the world over have 
observed families in which many of the members succumbed 
to heart and arterial disease. It has been recently suggested that 
inherited syphilis might be an important factor in such instances, 
and the observations of Stoll apparently indicate that this is a 
fact. Cassel found renal changes in ten out of twelve syphilitic 
infants, and Murphy and Powers state that the renal lesion is, as a 
rule, a chronic nephritis sometimes latent and sometimes showing 
active periods. There is need of assigning to syphilis a far more 
significant influence in the etiology of arterial disease and the 
vascular nepliropathies. Not only should the Wassermann test be 
carried out as a routine in obscure renal and cardiorenal disease. 


^ Arch. Int. Mech, 1912, ix, 4. 


' Jour. Amer. Med. Assoc., 1914, Ixiii. 
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but a far more painstaking inquiry into the family and personal 
history should be made than is usually done. Death in middle 
life from cerebral hemorrhage of the patient’s father, frequent mis- 
carriages in the mother’s personal history, or deafness in a brother 
or sister may possess the same etiological import as luetic stigmata 
or a positive Wassermann in the patient himself. The discovery 
of syphilis at once prompts resort to antisyphilitic medications. 
Hopes of improvement to the renal condition by this means are 
often doomed to disappointment. If the renal disease be not too 
far advanced a considerable influence over further progression may 
be gained, although advanced nephritis is more often harmed than 
helped. To push arsenic, mercury, or the iodides in advanced 
nephritis is to court disaster. 

Before abandoning investigation into the etiology of obscure 
cases of chronic nephritis in the search for a causal therapy the 
prevalence and insidious nature of chronic lead intoxication 
should not be lost sight of. A careful inquiry as to the patient’s 
occupation arid environment should be made and the blood examined 
for basophilitic stippling of the red cells and the urine and feces 
tested out for lead. The history of exposure is the all-important 
factor in the diagnosis of plumbism. The significance of occupation 
and consequent exposure to lead absorption is shown by Hayhurst,'^ 
who found in varying degree the signs, symptoms, and after-effects 
of chronic plumbism in a total of 70 out of 100 painters apparently 
enjojung good health. 

After all lines of investigation have proved unproductive, we 
are in most cases forced to fall back upon the mysterious world of 
metabolism and to accept such explanations as gout, hyperalimen- 
tation, persistent nervous overstrain, or other equally vague idea 
to account for the vascular renal degeneration. Errors in diet and 
faulty methods of living, although unsatisfactory as first causes, 
are nevertheless of quite considerable importance in perpetuating 
and aggravating existing renal lesions. Under careful management 
the condition of the average nephritis patient cannot only be 
greatly ameliorated, but the span of his life can undoubtedly be 
materially lengthened. 

The history of diet therapy in nephritis is dominated by the 
principle of protein restriction. Modern research during the past 
twenty years has borne particularly on the mechanism and conse- 
quences of retention in nephritis, and the idea of sparing the kidnej’^ 
has been the first rule in diet. In acute nephritis, and during the 
acute inflammatory exacerbations of chronic nephritis, a large ' 
protein intake is undoubtedly unphysiological and exercises an 
unfavorable influence. During the stormy but. relatively short 
session of acute nephritis the eliminative functions of the kidney 


' AiiEK. Jour. Med. Sci., 1914, pxlvii, 
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are carried on with difficulty, the renal filter at times refusing even 
to pass water through it. Attention should consequently be 
concentrated on the diseased organ, and until convalescence is 
established, low food intake, even at times to the point of starvation, 
will best serve the interest of the patient. In such cases for the 
period necessary the nutritive problem may be submerged in the 
imperative needs of the choked and irritated kidneys. In chronic 
nephritis we are compelled to keep the general condition of the 
patient more in view. Granting the clinical justification of protein 
conservatism in the diet therapy of chronic nephritis, it is probable, 
speaking generally, that its severity and duration are much less 
influenced by manipulation of the protein ration than is commonly 
supposed. Our efforts in this direction have hitherto been governed 
by empiricism without scientific means of control, and we conse- 
quently have been far too much influenced by routine in the hope 
of controlling nitrogen excretion, which, after all, can hardly be 
considered an accurate measure of the gravity of a case. In chronic 
nephritis, nitrogen excretion is variable beyond explanation, and 
peculiar kinds of diet do not appear to influence it to any important 
extent. So far as can be seen at the present time the only reliable 
criterion available for regulating the protein intake in nephritis 
is the determination of the amount of waste nitrogen retention by 
blood analysis. That it is possible to reduce the urea and waste 
nitrogen of the blood to normal or less is abundantly proved by the 
feeding experiments of Folin, Denis, and Seymour,^ and Frothing- 
ham and Smillie.'’ Cases with considerable retention require a 
restriction of protein, and by this means a return to normal figures 
may be brought about if the azotemia be not too severe. In cases of 
outspoken uremia no marked reduction of the azotemia results 
from a protein-free diet. Folin, Denis, and 'Seymour state that, 
the response to the phthalein function test can be reduced by 
one-half before abnormal accumulation of non-protein nitrogen 
takes place in the blood. This estimate is in keeping with Agnew’s 
statement that at 40 per cent, phthalein excretion cumulative 
phenomena appear in the blood. In clinical practice then it maj^ be 
assumed that accumulation of waste in the blood begins at about 
the point where response to renal function testing by phthalein 
drops to 40 per cent, in two hours. Routine observations with 
this readily available test may thus enable one to appreciate, 
\vith. much greater precision than is possible from clinical observa- 
tion alone, the point (40 per cent, or lower) where positive protein 
restriction should begin. When the functional index is normal or 
nearly normal^ in contracting kidney it is difficult to understand 
what harm will result to the organs, provided no inflammatory 
element is present, from a protein allowance based on physiological 
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needs. This being the case, we need no longer feel that some trifling 
miscalculation in the protein ration will jeopardize the welfare of 
the nepliritis patient, nor that it is necessary to draw fine distinctions 
between various forms of protein. Aided by periodic functional 
testing to check up the condition of the kidneys, and with our 
present knowledge of physiological food requirements for good 
nutrition, the dietotherapy of chronic nephritis may be adapted 
with reasonable safety, if not, perhaps, with accuracy, and with 
due realization that in so chronic a disease, general nutrition and 
kidney conservation should stand on a parity. 

Next in importance to the question of nitrogen balance and the pro- 
tein ration in the diet of nephritis stands the interest that attaches to 
the ability of the kidneys to execrete chlorides. Since Widal called 
attention to chloride retention and its relation to edema, a salt-poor 
diet has been much employed,, and while the results are not always 
as brilliant as Widal predicted, it has nevertheless become a well- 
established measure in the diet therapy of nephritis. In a general 
way the chloride excretion parallels nitrogen excretion in acute 
nephritis, although exceptionally it may fall below nitrogen or 
even below water. These are cases usually marked by dropsy. 
In chronic nephritis, chlorides do not run parallel to the urinary 
nitrogen. Although certain cases occur in which the chloride 
output is fully equal to the normal, more or less deviation is the 
rule. Subacute exacerbations of chronic nephritis determine definite 
periods of cliloride retention, marked frequently by more or less 
edema, subsequent compensatory hypersecretion occurring as the 
dropsy subsides. In exceptional cases an inherent inability to 
excrete cliloride may exist. A resumption of chloride function 
may frequently be brought about in such cases by withdrawal of 
salt from the diet. Observations on experimentally induced neph- 
ritis in animals seem to indicate that chloride retention depends 
on injury to the tubular structures of the kidney, whereas vascular 
(glomerular) changes produce no such effect. This fact may give 
us some insight into the underlying anatomical changes in certain 
cases marked by persistent chloride retention, although it is doubtful 
if such clear deduction should be drawn owing to the mixed type 
of nepliritis encountered clinically. That chloride excretion is 
generally deficient in edema and that increase in chloride excretion 
coincides with disappearance of edema are clinical facts frequently 
observed. There is doubt, however, that the vogue of salt restric- 
tion, extensively and empirically enforced in all forms of nephritis, 
.is justified by the established facts. Obvious contradiction to 
this practice is apparent in certain experiences with the so-called 
Fischer treatment of nephritis. The “fear of salt” apparent in 
the diet therapy of nephritis, subjects many patients to useless 
and burdensome hardship without care being taken to establish 
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the fact that the kidneys actually retain chloride. Vogel“ discusses 
this question and advocates a more rational and scientific procedure. 
Whatever may be thought of the salt-poor diet as a routine in neph- 
ritis, the indications to be secured from a study of the manner^ in 
which the kidneys deal with known amounts of sodium chloride 
and water are sufl&ciently valuable to render it advisable to make 
such determinations in beginning the treatment of at least severe 
cases of the disease. This is the more necessary, since in chronic 
nephritis with salt retention a long course of salt restriction is 
usually necessary to restore function. The technique of chloride 
tolerance determination is simple. For clinical purposes it is 
sufficient to conduct for a preliminary period of several days’ obser- 
vations on the amount of urine excreted, allowing the patient to 
follow his own inclinations as to the amount of fluid drunk, although 
this should be measured to compare intake with outgo. During 
this preliminary period the patient is on a mixed but tabulated 
diet, the chloride value of which should be approximately known. 
Each day a chloride determination of the twenty-four-hour urine 
should be made. As soon as it is found to be reasonably stabile, 
the water intake is doubled for two or three days, and the response 
in increased diuresis and the effect on body weight noted to 
determine water retention. Subsequently, the diet remaining 
stationary, 10 gm. of salt are added to the diet. This excess of 
salt should normally be excreted in from twenty-four to forty-eight 
hours, either by increase of salt concentration in the urine or by 
diuresis. The time of its excretion should be watched by determina- 
tion in twenty-four-hour urines, and the effect on specific gravity, 
amount of urine, and body weight noted. This may be repeated 
at intervals of two or three days for control determinations. . In this 
way the promptness and completeness of chloride excretion may be 
gauged and a proper basis secured for diet procedure. In cases 
appropriate for salt restriction it usually sujQBces to establish a 
“salt-poor” rather than a “salt-free” diet, an allowance of from 
2 to 4 gm. per day being sufficient to produce the result desired 
without imposing any particular hardship on the patient. As 
stated above, a long course of salt restriction is needed to restore 
the excretory power of the kidneys, and the resumption of chloride 
feeding should be very gradual even after chloride equilibrium is 
established and edema has disappeared. 

The practice of water restriction has been carried to excess in 
neplxritis. Rarely can any advantage be gained by this procedure, 
except in certain cases of acute nephritis and in contracted kidney 
with cardiac dropsy. Nitrogen excretion is not influenced to any 
extent by the amount of ingested water, and in chronic nephritis 
with uremia fluid control has proved futile. In the early stage of 

Arch. Int. Med., 1911, xii. 
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certain severe cases of acute nephritis with oliguria the amount of 
fluid should be reduced to the smallest possible quantity. In such 
cases, to use an expression of Herringham, "the kidney is struck 
dumb,” and for a period is unable to excrete even water; with 
recovery of function as the severity of the inflammation subsides, 
water may be progressively increased. The therapeutic problem 
in chronic nephritis is largely a cardiac one, the fate of the patient 
hanging almost solely on the maintenance of cardiac strength and 
an adequate blood-pressure; so that the justification for fluid restric- 
tion rests here upon the same basis as in primary heart lesions, 
L e., lessening of heart work. Regulation of fluid intake therefore 
becomes important as a prophylactic measure whenever the heart 
is to be spared, and also in all cases when edema makes its appear- 
ance whether the dropsy be cardiac or renal in origin. Regarding 
the influence on the height of the blood-pressure of free and restricted 
fluid intake, clinical observations indicate that it is practically 
without influence either way. So long as the heart is competent, 
unrestricted water drinking causes no material increase in blood- 
pressure, nor does limitation of fluids reduce blood-pressure values. 
Fluid restriction is called for in cases showing much dyspnea, 
arrhjdhmia, and other premonitions of cardiac breakdown. Even 
after heart failure has begun and edema is present we see good 
results follow this practice. 

According to Strauss, the high blood-pressure of nephritis is 
usually, or at least frequently, accompanied by an excessive 
accumulation of nitrogenous waste products in the blood. This is 
in keeping with the prevalent clinical belief that the high pressures 
frequently observed in nephritis, and especially the “hypertensive 
crises,” punctuating the course of many cases, are uremic in origin. 
One of the objects of the investigations undertaken by Folin, 
Denis, and Seymour already referred to was to determine whether 
there is any correspondence between the height of the blood- 
pressure and the accumulation of nitrogenous waste products in 
the blood. Their observations indicate that high blood-pressure 
is not necessarily accompanied by excessive retention of waste 
nitrogen, and they do not consider that high blood-pressure neces- 
sarily indicates the desirability of introducing low protein diet in 
nephritis. They state, moreover, that the wide fluctuations of 
blood-pressure, often amounting to 40 mm. or more, do not appear 
to be associated with any accumulative excess or marked variability 
in phthalein excretion. The observations of Frothingham and 
Smillie appear to bear out these conclusions, indicating that so 
far as itremia is concerned the height of the blood-pressure and 
the degree of pulse-pressure possess no clear prognostic value in 
nephritis. It is doubtful, however, whether these laboratory 
investigations are sufliciently numerous or conclusive to form a 
basis for the abandoiunent of the long-established clinical impression 
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that the higher the blood-pressure the more imminent the danger 
from uremia. Of Janeway’s series of 212 cases of high blood- 
pressure 46 died of uremia.i^ This group along with those dying 
of cerebral accidents showed the highest average for blood-pressure 
of any mode of death. Janeway’s tables would indicate that, 
other things being equal, a systolic pressure of over 200 mm. con- 
stitutes at least a presumption in favor of termination by uremia 
or apoplexy. 

Although it is true that many patients with a high blood-pressure 
in nephritis live for an astonishing length of time, the influence of 
this factor as a source of cardiac and arterial overstrain prejudices 
the course and finally determines the end of a large percentage of 
these cases. One of the aspects of chronic renal disease that has 
been considerably elucidated by experimentation is the pathogenesis 
of high blood-pressure. By performing successive reductions of 
kidney substance in dogs, Janeway has been able to demonstrate, 
after the lapse of several weeks following the completion of the 
operations, a material elevation of blood-pressure and polyuria, 
thus apparently establishing a relationship between blood-pressure 
and the amount of functioning kidney tissue. Thus the fact long 
recognized clinically that high blood-pressure, cardiac hypertrophy, 
and polyuria are rendered necessary in chronic nephritis to com- 
pensate for destruction of renal secreting tissue receives some sup- 
port in experimental proof. The sound tissue that remains as the 
kidney shrinks, works on the borderline of maximal capacity, so 
long and only so long as its blood supply is maintained at a proper 
speed and a sufficient pressure. Under this mechanism the only 
way compensation appears possible is by further heart work at 
elevated pressure. This accounts for the relatively limited power 
of accommodation in the advanced stages of polyuric vascular 
nephritis and the absolute importance of the cardiovascular adjust- 
ment in maintaining renal function. From this view-point, if it 
be the proper one, it appears obvious that high blood-pressure 
and cardiac hypertrophy constitute a necessary evil that must be 
put up with, and if, as a consequence, death results from cerebral 
hemorrhage or heart failure, that is but an alternative to death 
from progressive uremia which would surely supervene without 
these cardiovascular secondaries. A good clinical illustration of 
their importance is furnished by the comparative well-being and 
symptom-freedom of patients during the stage of cardiac compen- 
sation contrasted with their miserable second state supervening 
with cardiac failure and secondary falling blood-pressure. In 
large measure, contracted kidney cases are for therapeutic pur- 
poses, cardiac cases, to be managed at one time as one would 
valvular disease during compensation and at another time as 
valvular disease with failing compensation. The degree of hyper- 


“ Arch. Int. Med., 1913, sii. 
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tension in patients under forty is most often in direct ratio to the 
element of uremia, and consequently we should view with concern 
a sustained high blopd-pressure in the young and direct our treat- 
ment rather to the kidneys than to the heart. Here the phthalein 
test may give one important guidance. In older individuals many 
factors not present in youth enter into consideration, and this is 
the truer the farther we leave middle life; consequently we need not 
attach so much significance to high blood-pressure in the old. 
Cardiovascular degeneration in later life is not so directly propor- 
tional to the degree of pressure, other important factors such as 
arteriosclerosis entering into consideration. 

It is possible for a patient with high and even very high blood- 
pressure to live for years without heart failure or apoplexy. Exces- 
sive blood-pressure values do not necessarily imply impending or 
early disaster. The state of the heart muscle and of the cerebral 
vessels is hard to gauge, and that is the deciding factor in prognosis 
and not the blood-pressure range per se. 

The treatment of high blood-pressure is primarily hygienic. 
During the period of sustained compensation the entire personal 
hygiene, including diet, should be so regulated as to avoid all 
overstrain to heart and kidneys. The greatest emphasis is to be 
placed on this principle of treatment and no pains spared to enforce 
obedience in detail. Rarely is it advisable to lower the blood- 
pressure by direct therapeutic attack. This follows inevitably 
as a principle of conduct if we grant that high blood-pressure is a 
compensatory phenomenon. In chronic nephritis only discomfort, 
if indeed nothing worse, will accrue to the patient from the use of 
vasodilators. Nitrites should be reserved for emergency use to 
combat angina, stenocardia, cardiac astlima, severe high-tension 
headaches, and other pressure manifestations that may supervene 
in chronic nephritis. If dropsy, either renal or cardiac, exists, 
nitrites should not be given, as under these circmnstances they do 
only harm. The appearance of dropsy in chronic vascular nephritis 
almost invariably signifies the advent of cardiac failure. Sooner or 
later in the course of every case that survives long enough, cardiac 
edema develops. Because the case is primarily a renal one it 
does not follow that the dropsy is of renal origin. It is usually 
cardiae, has the characteristics of cardiac edema, and can not be 
successfully treated by sweats and diuretics, but requires cardiac 
supporting measures. Digitalis in the end becomes the staff upon 
which the chronic nephritis invalid must lean. The reason for this 
is that after we have enforced the maximum of hygienic and dietetic 
control we can do no more for cardiorenal hypertension, but must 
wait until the heart begins to fail, and then we may prolong life 
for months or even years by the judicious use of digitalis and its 
congeners. The fact that the blood-pressure is high need not deter 
us from giving digitalis, since it acts just as well or even better with 
a high blood-pressure than it does with a falling pressure. 
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CHRONIC INTERSTITIAL NEPHRITIS AND 
ARTERIOSCLEROSIS. 

By Oskar Klotz, M.D., C.M., 

PITTSBURGH. PA. 

(From the Pathological Laboratories, University of Pittsburgh.) 

No agreement has as yet been reached as to the nature of and 
the progressive changes leading up to the granular kidney. Almost 
all the factors having to do with the carrying out of the normal 
kidney function, as well as the known factors giving rise to -pro- 
cesses of fibrosis in other organs, have been mentioned as the incit- 
ing cause of renal sclerosis. Particular weight has been placed 
upon certain of these factors, because of their presence during one 
stage of the disease; but the opportunity of weighing their impor- 
tance as an active cause for the contracted kidney has not been 
sufficiently good to direct a knowing finger at them. No one has 
yet been able to describe in a single instance the sequence of events 
from the beginning to the fully developed chronic interstitial 
nephritis. Thus, opportunity has remained open for wide specu- 
lation on the interpretation of the pathological processes involved. 

Some attempt has been made to link up the clinical and urinary 
findings with the successive changes that are taking place in 
the tissues of the kidney. These, however, have added little to 
our understanding of the process. True it is, that with the fully 
developed disease, certain manifestations make their appearance, 
and we believe that some light has been thrown upon the correla- 
tion of the urinary character with the altered functional capacity 
due to renal sclerosis. But as for saying that the clinical manifes- 
tations bear any relation to the structural change of the kidney 
prior to the stage of granular contraction or, better, that we can 
forecast the outcome or even suggest the past processes in the 
kidney by clinical analyses we have no definite evidence. 

Thus the problem has been left in the realms of conjecture and 
in the absence of incontestable proof by experiment,’ our knowledge 
concerning the development of the granular kidney has not mate- 
rially advanced since the days of Gull and Sutton. In the face of 
this we do not wish to minimize the value of the many observations 
which have given us a clearer understanding of some of the finer 
reactions in the kidney substance; but it would appear that the 
minutice of some of these observations have led us astray from the 
broad aspects of the problem. That lores should find a splitting 
of the internal elastic lamina of the renal arterioles, and from this 
finding discuss the importance of those still indefinite factors induc- 
ing arteriosclerosis as of prime importance for kidney disease, is, 
it seems to me, quite aside from the main issue. 
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For the main part, as was brought before the Association of 
American Physicians last year, studies upon the pathological 
nature of chronic interstitial nephritis have been made upon the 
advanced form of the disease. The criterion for the recognition of 
the important tjqie of the disease is still based upon the description 
of the kidney as given by Richard Bright. If we adhere closely to 
these described characters, we will find there is a general similarity 
grouping them into one class. Gradually, however, our attention 
has been drawn to the fact that there are other forms of renal scle- 
rosis, differing to a greater or less degree from the type here under 
discussion and readily recognized by careful observation and 
supplemented by the microscope. Thus we have kidney fibroses 
associated with hydronephrosis, ascending infection of ureter and 
bladder, hematogenous infection (pyogenic), infarcts, thromboses, 
amyloid disease, syphilis and other infective granulomata, and 
arteriosclerosis. But when we are speaking of the small, contracted 
or granular kidney we have in mind a diseased condition of the 
kidney which is different from each of these. It is different not 
only in the structural changes induced, but it is different also in its 
progress and in the distant systemic responses. The small, granular 
kidney is recognized by its small size, the thickening of its capsule 
with adherence to the underlying cortex. The kidney substance 
when stripped of its capsule is distinctly granular, each granule being 
surrounded by a depression from which fibrous tissue radiates par- 
allel with the ascending vessels. The kidney substance may' appear 
red, but, on the other hand, may be quite pale with not a’few of its 
granules as yellow as the adrenal cortex. The cortex is most markedly 
altered, and is commonly only half the thickness of the normal 
structure. Within it are found many fine wedge-like sclerotic 
areas which occupy the positions between the granules observed on 
the surface. Alternating with these areas of fibrosis a fairly normal 
kidney tissue is observed. Along the patch of these radiating 
fibroses the tubules and Malpighian corpuscles become involved. 
The medulla is less altered, although a hyaline fibrosis not infre- 
quently surrounds the excretory tubules. As in other regions 
subject to progressive fibrosis a considerable adipose tissue develops 
in the surrounding structures, particularly about the pelvis. 

At the present time, opinion as to the development of this form 
of the interstitial nephritis has been divided mainly between two 
schools; the one considers it the outcome of a low grade but pro- 
gressive inflammation, while the other believes it the result of a 
primary circulatory disturbance with a secondary atrophy and 
replacement fibrosis. Unfortunately the issue has been somewhat 
confused by the further introduction of the terms primary and 
secondary interstitial nephritis. Each group claims that their 
explanation is adequate for the so-called genuine contracted kid- 
ney. We would do well to drop such irrelevant terms and leave 
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the application of a new nomenclature to him who clearly indicates 
the pathological sequence of events concerned in chronic interstitial 
nephritis. 

Gnll and Sutton considered the relationship of the arteries to 
the diseases of the kidneys as a peculiarly intimate one in which 
the arterial processes preceded and determined the interstitial 
nephritis. No agreement was reached by subsequent workers of 
the actual nature of the arterial disease, some viewing it as an 
endarteritis (Thoma), others as an hypertrophy (Johnson, Ewald, 
Friedmann), while the subsequent work by Prym and Jores drew 
attention to the arterial lesion as a true arteriosclerosis. Jores, 
furthermore, contended that the associated arterial changes in 
other organs, as was described by many, was also an arteriosclerotic 
process. The differentiation of this process rested upon the finding 
of deep arterial degenerations associated with a splitting of the 
internal elastic layer. As Jores, however, observed, arteriosclerosis 
may occur in the arteries of other organs in the absence of sclerosis 
of the renal vessels. 

While the above authors were contending the dependence of 
chronic nephritis upon disease of the bloodvessels, Ziegler main- 
tained the differentiation of types of chronic nephritis into groups 
associated or unassociated with arteriosclerosis. Those kidney 
lesions resulting from arteriosclerosis he believed to be individual 
and of a purely degenerative character, and designated them the 
arteriosclerotic kidney. 

Both Jores and his pupils repeatedly remarked that chronic inter-' 
stitial nephritis is a disease most frequently encountered in advanced 
life, a period when arteriosclerosis is also most prevalent. Never- 
theless, they remark upon the finding of occasional cases in which 
they have been able to demonstrate advanced renal sclerosis unac- 
companied by arteriosclerosis within the kidney. This agrees with 
the finding of Orth, who believes that in chronic interstitial nephritis 
the vascular changes are not essential because their variety does 
not correspond with the extent of the lesions. Roth described a 
nurhber of cases in which renal sclerosis was advanced, but in 
whieh the arteries did not show the type of sclerosis defined by Jores 
as arteriosclerosis. He did, however, find that the arteries were 
affected by a connective-tissue thickening of the intima with 
splitting of the elastic lamina. As, however, processes of degenera- 
tion were wanting, he refused to call it arteriosclerosis. He suggests 
that these vessels might subsequently show arteriosclerotic change. 
From his observations we can only conclude that the kidney lesions 
, have advanced with greater rapidity than those in the intima of 
the renal vessels, and his cases illustrate the point we wish to make 
that the narrowly defined form of arteriosclerosis as given Jores 
is not an essential factor in bringing out subsequent interstitial 
nephritis. 
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Roth described 3 cases of chronic interstitial nephritis without 
arteriosclerosis. In the kidneys, however, endarteritis was present 
in the small arteries. The cases were of relatively young individ- 
uals, and all of them had definite chronic or recurrent heart and 
arterial diseases. Yet with it all neither Jores nor his pupil sees 
any direct relationship insofar as a common causative factor is 
concerned in the simultaneous and progressive lesions in these three 
organs. These authors lay much stress on the finding of a single 
sclerosed arteriole or the mildest beginning of intimal degeneration 
as indicative of the infiuence of arteriosclerosis upon the kidney. 
No recognition is given to the fact expressed in their own cases 
that the fibrosis of the kidney was markedly advanced, and in the 
late stages of contraction, while the arteriosclerosis was only 
beginning. We can in no way follow the conclusion of this author 
as illustrated by his own cases that the chronic interstitial nephritis 
was the result of the early endarteritis demonstrated. 

In the admirable work of Councilman (1897) the part played 
by the inflammatory process in bringing about the interstitial 
lesions of the cortex of the kidney was well demonstrated. In part, 
the cases studied included some of scarlet fever, diphtheria, pneu- 
monia, and other infections, and the lesions described were of 
the nature of diffuse non-suppurative interstitial nephritis or types 
of glomerulonephritis. Of the latter, two forms were distinguished; 
a non-suppurative exudative form and a proliferative type. No 
clear distinction can be made between the etiological factors present 
in these two types, and it would seem that both may arise from the 
same causative factor. At the time of carrying out his work, bac- 
teriological methods were not available to make a distinction between 
the various forms of streptococci, and we find the author speaking 
of the organisms isolated from cases of heart disease as pneumococci. 
I believe we will be correct in interpreting these results as indicating 
the presence of the Streptococcus viridans group. These organ- 
isms were found in cases of glomerulonephritis in large percentage, 
but the author’s descriptions of the lesions indicate a transition 
between the glomerulonephritis and the diffuse, interstitial type. 
The Avork of Wagner bears out these findings, particularly in 
indicating the importance of the inflammatory process of scarlet 
fever and other infections in bringing about permanent interstitial 
change. 

The Avork of Councilman is among the fcAv in Avhich a study of 
the progressive lesions of the kidney Avas accompanied by bacterio- 
logical examination. Of this he says; “Various forms of disease 
of other organs, particularly of the heart, are often associated Avith 
them, and bacteriological iiwestigation has frequentlj^ shoAvn in 
many cases the presence of certain organisms in the kidneys. In 
most cases the bacteria are found in some other lesion and in the 
blood, and their presence in the kidneys is but a part of a general 
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septicemia. JMoreover, the same conditions in the kidneys may be 
found associated with various organisms, and the same organisms 
may be associated with widely different anatomical lesions.” A 
very fertile field awaits the routine study of the bacteriology of the 
kidneys in conjunction with the histological examination of all 
types of infection. The work which has been performed up to the - 
present time is very suggestive of indicating the actual presence 
of bacteria rather than their toxins in the interstitial response of the 
kidney. 

Undoubtedly what appears as complete disagreement in the 
personal observations on chronic nephritis lies mainly in the methods 
and material studied. Although the anatomical classification of 
kidney disease has not found favor with either the clinician or the 
pathologist, yet in the absence of a better substitute we all revert 
to this method. Muller attempted an etiological classification which 
as yet is hardly practical, and Herrick, while finding the old ana- 
tomical grouping unsatisfactory, offers nothing to replace it. 

The types of nephritis which today attract our attention as the 
forerunners of the contracted kidney are the acute glomerulo- 
nephritis and the acute non-suppurative interstitial nephritis. 
Without desiring to describe the various types of glomerulonephritis, 
as well as the variety of interesting lesions that may be observed 
in the Malpighian body and Bowman’s capsule, there is ample 
evidence that, in the human, these glomerulonephritides are infec- 
tive lesions (Councilman, Gaskell, Baehr). The important feature 
lies in the fact that the glomeruli become the centres of inflamma- 
tory response in which a non-suppurative exudate and endothelial 
proliferation of the capillaries and a proliferative response of the 
inner lining of the capsule is commonly observed. The occlusion of 
the capillaries of the glomerulus by cellular proliferation or by 
thrombosis is only an added complication, and the subsequent 
degeneration that occurs in the tubules of the kidney is also to be 
viewed as a secondary disturbance depending upon vascular change 
rather than an injury produced by the primary factor. 

A study of these cases of glomerulonephritis soon convinces one 
of the varying picture, even during the acute stage. In some 
thromboses of the glomeruli are common, in others rare, or- the 
lymphocytic infiltration of the glomerulus is great and confined to 
this structure ; others again, show the inflammatory reaction diffuse, 
surrounding Bowman’s capsule, infiltrating the stroma between 
the tubules and following the course of the interlobular arteries 
and vessels of the intermediate zone. Many such cases have been 
described, by Councilman, Ziegler, and others. In fact, the picture 
presented by those kidneys in which the inflammation is more 
diffuse simulates more closely the type of acute interstitial non- 
suppurative nephritis. This latter tjqie, which ^was originally 
discussed as a disease of the kidneys found after scarlet fever. 
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measles, and sometimes smallpox, is now being incorporated with 
the glomerulonephritis, mainly because a certain amount of glomer- 
ular disturbance is always present. Fahr finds the streptococcus and 
pneumococcus most frequently associated with acute interstitial 
nephritis, and finds also that the same organisms are the chief 
cause of glomerulonephritis. 

In short, although there are variations of glomerular lesions, and 
we encounter forms of inflammation of the kidney stroma, tliere 
does not appear to be any difference in the causative agent, most 
frequently the Streptococcus viridans. We must, however, point 
out that the bacterial infection reaches the kidney under different 
circumstances, and in a somewhat different form, in the various 
systemic diseases in which it is met. It is the bacterial clusters 
or small infective thrombotic masses which are liberated in heart 
disease that give rise to a t;sq)e of glomerular infarction. In 
this way particular structures in the kidney are more intensely 
involved than others. So, too, in cases of bacteriemia, by organ- 
isms of low virulence, the kidney, as well as other organs, becomes 
a local focus of infection and this is particularly true in the bacterie- 
mia of acute rheumatic fever in which the heart and bloodvessels 
are also affected. In these infections the heart may be involved 
in a variety of ways, and when the endocarditis becomes well- 
marked the Iddney may be subject to embolic processes in its glo- 
meruli, so that both the acute interstitial and the glomerulonephritis 
are simultaneously prominent. Hence it is obvious that to state 
that a definite tjqje of kidney lesion is constantly to be found as a 
disease associated with infection of other organs is only voicing a 
rule with prominent exceptions. 

The frequency with which acute interstitial and glomerulo- 
nephritis are present with infective heart disease is known to all 
who have observed these cases at autopsy and studied the tissues. 
It is, furthermore, easy to demonstrate the fate of the early inflam- 
matory process. Fibroses of the glomeruli, of Bowman’s capsules, 
and of the intertubular stroma may be demonstrated in all stages 
of formation, and recurrent attacks of these infective processes give 
rise to combinations of inflammatory responses in the kidney tissues. 
The question immediately arises whether the localization of these 
inflammatory processes gives us definite types whereby their 
future scars may be recognized. In answer to this the best reference 
is made to a few experimental results. In these it has been shown 
that inflammatory reactions in the kidney due to bacterial agents 
are prone to follow and surround the course of the bloodvessels 
particularly the interlobular vessels, and the ascending cortical 
branches as well as the afferent arteries of the glomeruli. Asso- 
ciated with these inflammatory responses there are not infrequently 
glomerular reactions, infiltrative, proliferative, or thrombotic. 
The progress of these lesions is similar to that in the human kidney 



\ 

KLOTZ: INTERSTITIAL NEPHRITIS AND ARTERIOSCLEROSIS 833 

and the' end-result is a process of fibrosis radiating in its character 
with shrinldng and granulation of the cortex and contraction of 
the entire kidney. Such lesions w^ere reproduced in animals by the 
use of organisms (various members of the Streptococcus viridans 
group) isolated from infective heart disease, and the responses in 
the Iddney were found to be accompanied by a myocarditis, at 
times an endocarditis, and in a few cases pericarditis. In only a 
few instances were systemic intimal arterial lesions obtained, 
although the perivascular response was always noted. Here, then, 
we have evidence of the development of the various stages of the 
contracted Iddney in the presence of chronic infection and in the 
absence of primary arterial lesions. 

These findings are in accord with the observations on human 
material and explain the occurrence of the contracted kidney in the 
first half of life as well as its greater frequenc3>- in the later years. 
Like all chronic diseases, the frequency of chronic interstitial 
nephritis is greatest in the late decades, and it is also a rather 
depressing outlook when we find that the incidence of these chronic 
diseases shall increase with the saving of more lives in childhood 
from death from scarlet fever, acute rheumatic fever, chorea, and 
other Streptococcus viridans infection. 'V\^e must also equally 
appreciate that the heart and arteries suffer, sometimes much, at 
other times less, by invasion of these bacteria. In the arteries an 
endarteritis, a mesarteritis, and a periarteritis have all been repeat- 
edly demonstrated in these infections during the early years of life. 
Of the heart lesions, we need make no other comment than reference 
to Aschoff’s studies upon focal myocarditis, and of the frequent 
presence of endocarditis in the human and in experimental infec- 
tions. 

What, then, is the relation of renal arteriosclerosis to chronic 
‘interstitial nephritis? Before one can answer this we must have 
a clear understanding of the nature and genesis of arteriosclerosis. 
It is not enough to boldly speak of general arteriosclerosis as of 
common type and constant origin. Nor is this true within the 
kidney itself. There are arterial lesions within the kidney whose 
origin is widely different and which vary in their character. 

Ziegler has long ago demonstrated the peculiar renal fibrosis 
resulting from peripheral arteriosclerosis. In old age, where it is 
not uncommon to have various arterial tracts severely involved in 
sclerosis and in which the lumina of the vessels are distinctly 
impeded, atrophic changes result in the area (supplied. It is 
obvious that the amount of sclerosis varies greatly and is bound to 
pick out limited areas. The kidney tissues which suffer from the 
circulatory disturbances undergo atrophy, and even complete 
loss, Avithout, however, necessarily showing evidence of intracel- 
lular degeneration (fat), as is otherwise so commonly encountered. 
The kidney shows areas of sharp depressions scattered irregularly 
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over its surface so that its structure and shape are distorted. The 
individual depressions simulate those of infarct, but microscopic- 
ally may at times be distinguished from these in that the involved 
areas contain some of the parenchymatous structures not com- 
pletely destroyed. Furthermore, the kidney capsule is rarely adher- 
ent and the cortical surface between the areas of depression is 
relatively smooth. 

Such depressions are the result of the obliteration of fairly large 
vessels within the kidney. At times, it may be, smaller vessels 
involving more restricted portions of the kidney are affected. 
This, then, leads to a local fibrosis of the glomeruli supplied by this 
circulation. Under these conditions the process, both in the glom- 
eruli and tubules, is one of slow and progressive degeneration, with 
a secondary replacement fibrosis. It is unusual to observe under 
these conditions any evidence of an inflammatory reaction. 

Compared with the granular contracted kidney, these changes 
in the arteriosclerotic kidney are quite different. It is inconceiv- 
able that a process of arteriosclerosis could so uniformly affect so 
many arterioles of a constant caliber to give the character found 
in the uniformly granular kidney. A comparable picture is to be 
observed in no part of the body, and we are well aware how uncer- 
tain is the distribution of arteriosclerosis. As the fibrosis following 
upon processes of degeneration in the atrophies of vascular scleroses 
is without inflammatory response, one misses entirely the presence 
of a granulation tissue and subsequent adhesions. The absence of 
these is noted in the freedom of the kidney capsule and in the lack 
of synechiiE about the glomerulus. Frequently, too, Bomnan’s 
capsule shows no thickening. Ziegler truly calls this the senile 
kidney. 

It is, however, not common to meet with a clear-cut and uncom- 
plicated case. The vascular scleroses of the kidney are most com-' 
monly the result of the same influence which has produced a pri- 
mary inflammatory lesion in the kidney stroma. Hence, the devel- 
opment of scar tissue in the renal structures goes hand in hand 
with renal arteriosclerosis. Here, however, in the early stage, as 
well as during the years of progressive involvement, the kidney 
tissue and arteries show the presence of inflammation. These 
inflammatory deposits are easily recognized, and obviously vary 
in amount at the different stages. Jores has seen them in his inter- 
stitial nephritis, but has taken the view that no relation between 
the arterial disease and the inflammation can be determined. Like 
the results of the Streptococcus viridans infection upon the heart, 
giving rise to inflammatory processes differently disposed, so, too, 
this same infection, Avhich is so frequently at the bottom of the 
fibrosis of the contracted kidney, brings about inflammatory 
reactions of varying intensity in different portions of its structure. 
The arteries appear to form the centre of distribution for these 
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reactions, and mucli of the response is spent in the tissue surround- 
ing the small vessels coursing through the cortex. To a certain 
extent,., however, intimal reactions are also found. The latter, 
however, arise somewhat later in the course of the kidney disease, 
so that examples are not difficult to demonstrate in which intimal 
sclerosis is wanting while a non-suppurative inflammation is active 
about the vessel. Later, however, the picture is reversed and the 
intimal sclerosis attracts our eye. This is now the ^tage when 
appearances suggest that a close^relation of cause and effect exists 
between the intimal arteriosclerosis and the renal fibrosis. 

The intimal disease of the^arteries most commonly met with 
in the late stages of chronic interstitial nephritis consists of a 
chronic endarteritis with deep, fatty change. The presence of a 
true hyperplasia of the musculo-elastic layer with secondary 
degeneration of the inner muscle bundle has never been met with 
by us, nor have its advocates ever clearly demonstrated its pres- 
ence. The finding of splitting of the internal elastic lamina is 
now found to have no specific bearing on the problem of arterio- 
sclerosis. McMeans (of our laboratory) has shown that such 
splitting is the common occurrence during inflammatory reactions 
of the intima. 

Granted, therefore, that the early reactions which lead to the 
granular contracted kidney, simultaneously involve portions of the 
kidney parenchyma and its arteries, it is often extremely difficult 
to distinguish'in_the_late_^stages^of the disease exactly how much of 
the scar tissue has resulted through inflammation or as replacement 
fibrosis following arteriosclerotic atrophy. We should, however, 
continue to distinguish clearly the arteriosclerotic kidney of Ziegler 
from the granular interstitial nephritis, the former giving rise to 
true atrophic processes in the parenchyma with replacement fibrosis, 
the latter having an inflammatory basis for the development of 
connective tissue variously distributed about the important 
structures of the organ. 
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A VARIETY of morbid states of the heart and bloodvessels all 
serious m nature, may' develop during an attack of unquestioned 
syphilis. While the VTiter would not go so far as to say, vnth 
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836 ANDERS: SYPHILITIC AFFECTIONS OF THE HEART AND AORTA 

some recent investigators, that syphilis is the principal factor in 
the production of heart disease, it can at least be safely assumed 
that rheumatism and syphilis head the list as causes of organic 
injury to this organ. The advent of the Wassermann reaction has 
shown, in a convincing manner, that the role of syphilis as an 
etiological factor in diseases of the cardiovascular system had 
previously been underestimated. It is frequently the earliest clue 
to lues, especially in females, who, in many cases at least, know 
nothing of syphilitic infection, while in other instances a Wasser- 
mann reaction will, as has been well said, “unlock the tongue.” 

The cardiac lesions caused by the Spirocheta pallida are usually 
considered as belonging to the tertian stage of syphilis, but recent 
investigators have shown that they may develop soon after primary 
infection. Grassman- and later Brooks® and others have expressed 
the opinion that damage of a serious character may appear as 
early as the forepart of the second stage. The fact should not be 
lost sight of that both aortic and cardiac syphilis may be the result 
of hereditary lues. It is definitely known that the Spirocheta 
pallida has a selective action for the heart. As stated elsewhere, 
“of all the viscera the heart is among the earliest to become in- 
volved in this disease." The importance of recognizing the cardiac 
element at the earliest possible moment is further shown by the 
fact that involvement of this organ may develop soon after the 
primary infection without symptoms which attract attention until 
months or even years later. 

The claim made by Landois, Citron,'* Hausmann, Sears,® and 
others that lues may affect the heart alone is both interesting and 
important. In two infants who died, one at tlmee months of in- 
anition and the other at eight days of asphyxia, Warthin and 
Snyder found the Spirocheta pallida in the heart muscle, while 
neither histological lesions nor spirochetes were found elsewhere. 

Among the commonest cardiovascular conditions due to syphilis 
are myocarditis, aortic regurgitation, angina pectoris, and mes- 
aortitis, often resulting in aneurysm. 

Mesaortitis. Since mesaortitis, with or without coronary 
changes, is commonly the primary complaint in cases in which, as 
frequently occurs, two or more of the affections named above are 
found in association, it will be considered first in this paper. That 
this condition is due in many cases at least to syphilis has been 
demonstrated both by postmortem evidence and the results of 
carefully conducted therapeutic observations. In 1910 Longscope® 
pointed out that a peculiar type of arteriosclerosis (mesaortitis) 
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was frequently associated with aortic incompetency due to chronic 
aortic endocarditis. For example, in a series of thirty-seven autop- 
sies showing mesaortitis a chronic aortic endocarditis occurred 
thirteen times, or in 35.1 per cent. Again, in 21 cases of chronic 
aortic endocarditis unassociated with lesions of any other valves 
occurring in connection with mesaortitis it was found that the lesions 
varied somewdrat in extent in the individual instances, “but were 
always confined and often sharply localized to the arch of the aorta.” 

Of the 21 cases of aortic insufficiency associated with mesaortitis, 
11 gave a definite history of either syphilitic infection or syphilitic 
lesion (gummata) . 

Harlow Brooks,’^ who made an anatomical study of the heart 
and aorta in fifty consecutive autopsies, found that 66 per cent., 
“including well and incompletely treated instances, died as a result 
of or with serious circulatory disease apparently of specific origin.” 
Of these the myocardium was seriously involved in 44 cases, the 
coronaries in relatively greater degree than the general arterial 
system. 

That this mesaortitis is of specific nature, with definite character- 
istics, is shown by the fact that the spirochetes have been found by 
Schmol and Wright in the lesions, the latter being able to demon- 
strate these organisms, often in enormous numbers, in all of five 
cases. Says Osier; “Microscopically the most important changes 
are found in the media and adventitia: (a) perivascular infiltration 
of the vasavasorum; (h) small-celled infiltration in areas of the 
media, with (c) splitting, separation, and destruction of elastic 
fibers and the muscle cells. The process is largely a productive 
mesaortitis, and so marked may be the foci in the adventitia and 
media that they look like miliary gummata, and, in fact, were so 
. described as far back as 1877 by Laveran and by Heiberg.” 

Aneurtsm. The intimate connection between lues and aneurysm 
was well known to the older writers — ^to Pari, Larcisi, and Mor- 
gagni; but it has been specially emphasized by many modern 
vTiters, among whom the names of Osier, Heller, Koster, Chiari, 
Benda, and Klotz are conspicuous. 

The belief that in persons under forty-five years of age syphilis 
plays the overshadowing role as an essential factor in causing 
aneurysm is confirmed by practically all of the more recent writers. 
On the other hand it may not be wholly gratuitous to caution the, 
medical profession, as Hausmann has done, against regarding every 
case of aneurysm, even in syphilitic subjects, as due to lues. 

Two_ additional facts may aid materially in distinguishing the 
etiological variety of aneurysm under discussion, namely, that the 
root of the aorta, i. e., the ascending portion of the arch, is the usual 
seat of luetic aneurysms, and that they are frequently multiple. 


" Loc. cit. 
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Statistical evidence is not wanting to strengthen the view that 
syphilis is the most potent etiological factor in the production of 
aortic aneurysm. Cumston^ quotes Rasch, of Copenliagen, who 
found twenty-eight aortic aneurysms in a series of 3165 autopsies. 
In 16 cases, or 57 per cent., sjqihilis was positively loiown to exist, 
while in 7 others, or 25 per cent., syphilis eould be taken for granted 
in all probability. Etienne in a total of 240 cases of aneurysm 
found syphilis to be the cause in 166 cases, or 60 per cent. These 
figures have been amply confirmed by the following, among other 
percentages: Malmsten, 80; Heller, 85; Hampeln, 82; Pansini, 65. 

My own collective investigations yielded a totality of 621 cases, 
of which number 363, or 58.5 per cent, were of luetic origin. In 
view of the fact that some of these cases had not been submitted to 
the Wassermann test, this percentage is too low. Among eight 
instances included in the above figures occurring in the jMedico- 
Chirurgical Hospital, six were caused by lues. 

A full discussion of the diagnosis of syphilitic thoracic aneurysm 
is not within the scope of this paper, but I desire to lay particular 
stress on a single fact bearing on this phase of the subject, namely, 
that a positive Wassermann reaction without confirmatory historical 
or clinical evidence (e. g., age of the patient, site of the tumor-like 
protrusion, history of specific infection, etc.) does not warrant an 
assured diagnosis of lues. 

Aortic Incompetency. Sjqjhilis is now generally regarded 
as an essential factor in the causation of aortic incompetency, 
more particularly in cases which develop before the fort3’'-fifth 
year of life. The chronic aortic endocarditis is commonly associated - 
with mesaortitis, as before stated, affecting the root of the aorta, 
and, indeed, may be the result of direct involvement of the segments 
in such cases. It is worthy of note that this etilogical variety, 
of aortic incompetency is often met with unassociated vnth wide- 
spread arteriosclerotic changes. In this connection it should be 
stated that a pure mitral lesion is seldom produced by lues, but a 
combined aortic and mitral lesion is commonly caused by syphilis. 

There is a consensus of opinion to the effect that the most important 
etiological factor in the production of aortic incompetency is luetic 
infection. This view is amply supported by statistical observations. 
Thus Longcope® in a series of thirty-seven autopsies showing 
mesaortitis found thirteen instances of ehronic aortic endocarditis 
(35.1 per cent.). Again, of 21 cases of aortic insufficiency, 11 either 
gave a definite history of syphilis or svphilitic lesions were dis- 
covered at autopsy. Citron obtained a positive Wassermann re- 
action in 10 out of 16 cases of this cardiac lesion, or in 62.6 per cent. 
FiessengeF” obtained a history of syphilis in 28 out of 37 cases of 

® Archives of Diagnosis, January, 1913, vi, 25. 

® Loc. cit. 

Bull, do 1' Academic de Medecino, October 10, 1911. 
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aortic insufficiency. Collins and Sachs^^ found a positive Wasser- 
mann reaction in 10 out of 13 instances of aortic valvular disease. 
Babcocld^ records 16 cases of aortic regurgitation, of which 11 
were submitted to a Wassermann test with a positive reaction in 
all of the cases. 

My own collective investigations into the question of the frequent 
association of aortic insufficiency and syphilis embrace a total of 
219 cases inclusive of the figures cited above. Of these 133, or 
60.7 per cent., were clearly due to lues. In a considerable number 
of the cases of aortic incompetency no reference to the Wassermann 
test was noted. Obviously then the above figures underestimate 
the true role of syphilis in the production of this condition. 

Severe pains may attend an invasion of the valve segments 
often accompanied by angina pectoris from implication of the 
coronaries in early cases developing more or less acutely. If the 
specific character of the cause be overlooked an inappropriate or 
the usual routine treatment of chronic valvulitis be adopted 
these cases may reach an early fatal termination. On the other 
hand, intensive antisyphilitic treatment may, if instituted early, 
bring about marked improvement, and the cases progress as aortic 
incompetency due to other causes. 

'V\ffiile a certain diagnosis of syphilitic valvulitis affecting the 
aortic segments can not be made without a clear history of either 
specific infection or a positive Wassermann reaction, supported by 
confirmatory evidence, yet in the absence of rheumatism, gout, 
lead, alcoholism, pyogenic infection, or a predisposing occupation 
such cases should be labelled suspects and given the benefit of 
vigorous antisyphilitic treatment. Obviously, in instances belong- 
ing to this group the Wassermann test should be carried out, 
whenever possible, before remedial measures are instituted. 

There are a few special physical signs which aid in the establish- 
ment of the luetic character of the chronic valvulitis. For example, 
Saclis^^ points out that “enlargement of the left ventricle is generally 
not so marked as in other forms of aortic insufficiency, and, there- 
fore, the capillary pulse and double sound over the crurales are not 
so marked.” I have observed the presence of a more decided 
arrhythmia in cases of aortic incompetency due to syphilis than in 
those due to other causes. 

The early recognition of the true nature of the lesion becomes 
a matter of much practical importance, to the end that the ravages 
of this disease may be, to a great extent at least, obviated by 
suitable treatment. In this connection it should be pointed out 
that congenital cases of this affection may be due to hereditary 
lues. 


” Amer. Jour. Med. Sci., September, 1909, p. 344. 

Lancet^CIinic, August 15, 1912. 

” Archives of Diagnosis, January, 1913, p. 02. 
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In cases in which the history is obscure too much stress can not 
be placed on the value of the Wassermann reaction as a means by 
which to determine the etiological variet.y in question. As in the 
case of aneurysm, so in aortic incompetency, a positive reaction 
alone unsupported by other clinical evidence does not warrant an 
assured diagnosis of lues, but it renders it highly probable that 
syphilis exists. 

On the other hand it must be recollected that aortic incom- 
petencj^ occurring in a luetic subject may be due to causes other 
than syphilis, more especially if the valvular lesion develop after 
middle life. Here it should be noted that the cardiac lesions 
of syphilis usuallj'^ appear within two or three years after infection, 
a fact of considerable diagnostic significance in some cases at 
least. 

Myocarditis. As stated above, early involvement of the 
myocardium is not infrequent in the course of syphilis. Isaac 
Adler^'^ first pointed out that the most important lesion of the 
heart is one of the myocardium, which lesion is dependent on peri- 
arteritis of the coronary vessels. Here it should be well understood 
that while endarteritis is the frequent important lesion, actual 
gummata in the myocardium are distinctly infrequent. Warthin*® 
has described a syphilitic interstitial myocarditis in the absence of 
coronary periarteritis, and has demonstrated that the light-staining 
patches of proliferating stroma represent localized colonies of the 
spirochetes. Mareck, Simons, Buschke, and Fischer have also 
demonstrated the spirochetes in the diseased muscle of luetic 
myocarditis. 

The recognition of incipient myocardial involvement is difficult, 
since the functional derangements thus produced are often slight, 
or, indeed, the condition may be entirely latent. The onset of the 
symptoms, if it develop in the secondary stage of syphilis, may be 
somewhat rapid or even acute. The principal features are arrhy- 
thmia, particularly intermittence and tachycardia, and less com- 
monly extrasystoles. Brooks emphasizes among the earliest 
symptoms “irregularity of action, more marked when strain is 
added by mild exercises or tlirough nervous apprehension;” he 
found the same thing true of the tachycardia, which is “incited 
to a degree by conditions which in the normal would fail to elicit 
such a response.” Grassman writes: “I have studied 288 cases of 
secondary syphilis, and in 85 per cent, found disturbances of. the 
rate and rhytlun of the pulse, while in 40 per cent, accidental 
murmurs, usually with dilatation, occurred.” 

Pain is not a prominent feature, as a rule, in the early phases of 
the disease, although a feeling of thoracic oppression and slight 
dyspnea may be noted. In rare instances in which extensive 


Trans. Assoc. Amer. Phys., May 3,. 1898. 
'5 Amer. Jour. Med. Sci., March, 1912. 
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lesions ■ are present, actual pain with more or less tendency to 
radiation may be observed. The symptoms enumerated do not 
differ from those due to the myocarditis of other infections than 
syphilis, and it has been shown that these indications may all 
disappear in the course of a few days as the result of energetic 
antisyphilitic treatment— a fact that emphasizes the importance 
of an early recognition of the condition. 

In the tertian and quartenary stages of myocardial syphilis 
the symptoms and signs do not differ materially from those pre- 
sented by myocarditis due to other causes. Not a few cases are 
latent and unsuspected during life, but are discovered if they come . 
to autopsy. Soon or late in some cases dilatation is observed to 
occur, especially as the result of unwonted exercise, and this may be 
attended with a murmur. 

Anginoid pains are not uncommonly present and obliterative 
endarteritis implicating the coronaries and producing myocarditis 
may result in attacks of true angina pectoris. 

The markedly irregular character of the arrhythmia has been, 
as stated above, emphasized by Brooks, and his observation has 
been confirmed by my own experience. The observation first made 
by Runeberg, namely, tonelessness of the first sound at the apex, 
has since been confirmed by Callender^® and others. 

It is to be observed that neither a characteristic grouping of 
features nor a single pathognomonic symptom, unless it be a positive 
Wassermann reaction, are presented by the condition. As regards 
the Wassermann test it may be said that although a positive or 
negative reaction is not an absolute criterion of the presence or 
absence of a syphilitic infection. Brooks contends that it is better 
than the 70 per cent, of error based on the history or clinical findings 
alone. 

Certain clinical peculiarities already mentioned may, however, 
serve to arouse suspicion of syphilis. Of these the tonelessness of 
the first heart sound and the decidedly irregular, accentuated 
eharacter of the arrhythmia deserve special mention. Again, the 
association of phenomena which point to syphilitic involvement of 
other organs and structures of the body often throw light on the 
character of any cardiac lesion that may be present. Lastly, all 
determining causes of myocardial disease other than sjqDhilis 
should be carefully excluded. 

Heart-block is frequently caused by syphilitic lesions of the 
bundle of His, but this phase of cardiac lues can not be enlarged 
upon here. Sufilce it to cite the figures of Robinson, who found that 
among 16 cases of heart-block due to such lesions 6 at least were of 
syphilitic origin. 


Amer. Jour. Med. Sci., November, 1914, 706. 
VOL. 150, NO. 6. DECEMBER, 1915. 2S 



842 ANDERS: SYPHILITIC AFFECTIONS OF THE HEART AND AORTA 

Angina Pectoris. The writer has collected 270 cases of angina 
pectoris from the literature, of which only 72, or 26.5 per cent, 
gave evidence of syphilis. This percentage, however, is much too 
low, since in 250 of the recorded instances no mention was made of 
a Wassermann test, sole dependence being placed in the history. 
The close association of syphilis and angina is amply confirmed by 
modern authorities. Breitmann,i^ of St. Petersburg, writes: 
“Every case of angina pectoris during the younger period of life 
is open to the suspicion of syphilitic origin.” R. 0. Mooifi® has been 
much impressed with the great predominence of lues in connection 
with true angina, and has seldom met with a case since the advent 
of the Wassermann test which did not give a positive reaction. 
Saundby^® states that congenital syphilis as a cause of angina 
pectoris is not to be overlooked in young patients. 

Prophylaxis. My discussion of the treatment of cardiovas- 
cular syphilis will be, owing to the exigencies of time and space, 
limited to prophylaxis. Doubtless the incidence of cardiovascular 
disease would be much lessened by a more systematic and vigorous 
treatment of luetic infection in general. There is perfect unanimity 
among syphilographers and clinicians of wide experience regarding 
the belief that when either syphilis of the myocardium of marked 
extent or aortic incompetency exists a cure is impossible of 
attainment. 

Physicians should, therefore, feel themselves charged with a 
serious responsibility on behalf of the victims of luetic infection and 
carry out the treatment of early syphilis in the wisest manner 
possible. An added reason for adopting this course lies in the 
hazard arising from the administration of salvarsan or neosalvarsan 
in the severer forms of cardiovascular syphilis. It has been found 
that death, either occurring suddenly or after several days from the 
use of these agents, is commonly due to myocardial degeneration 
secondary to coronary lesions. 

As stated elsewhere, “A sane view of the prophylaxis of cardiac 
involvement in this disease demands inclusion of the treatment of 
its secondary manifestations.” It is in this -stage that its develop- 
ment may take place, and also that the time of cardiac invasion 
can be fixed by the appearance of certain clinical features, in some 
cases at least. 

In concluding the writer desires to make grateful acknowledg- 
ment of the assistance rendered by Drs. H. Leon Jameson and 
Andrew A. Anders in the work of searching the literature in con- 
nection .vdth these statistical investigations. 


” Quoted by Bruce, Lancet, London, 1911, ii, 69. 

Clin. Jour., London, 1912-1913, xli, 353. 

>9 Ibid., May 21, 1913. 
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A REPORT OF THREE HEART CASES SHOWING VAGUS 

INFLUENCE. 

By Montgomery H. Sicard, M.D., 

ANP 

Frank S. Meara, M.D., 

NEW YORK CITY, 

(From the Department of Therapeutics, Cornell University Medical College.) 


The three cases presented here occurred in the wards of the second 
(Cornell) division of Bellevue Hospital, and showed such points 
of common interest that they may well be grouped together. 

Case I. — Sinus block, standstill of the heart. By these terms 
is meant a condition not only of skipped pulse and apex beats, 
but a dropping out of the whole cardiac cycle, either occasionally, 
frequently, or in sequence; periods of standstill may be several 
seconds in duration.^ It occurs as a result of vagus stimulation either 
by drugs (such as the digitalis series), by digital pressure, or by 
severe athletic exercise. Our purpose is to show that it. is also 
produced by salicylic acid. 

! 



Fig. 1. — Sinus block induced by sodium salicylate. The tracings are from the 
same individual, and represent the same events; in the lower tracing the paper was 
mo^dng faster, to draw out the curves for greater facility in reading. 


Two years ago a woman came into the hospital in September, 
having taken salicylates during the entire summer ; her pulse showed 
dropped beats which might well have been taken for ordinary inter- 
missions or premature systoles; her apex also showed dropped 
beats which corresponded with the pulse intermissions; a tracing 
showed standstill of the whole heart during these periods. No 
other case came under observation until the present season, when a 
young man was admitted who was suffering from acute rheumatic 

’ Mackenzie, Diseases of the Heart, 190S, p. 345. 

- Laslett, E. E., Syncopal Attacks Associated u-itli Prolonged Rest of the Whole 
Heart, Quart. Jour. Med., 190S-9, ii, 347. 


844 SICAED, jieaea; heart cases showing vagus infeuence 

fever, and who later developed endocarditis, pericarditis, and 
bronchopneumonia. His treatment consisted of salicylate of soda 
(20 grains every two hours for nine days), followed by tincture of 
digitalis (30 minims every four hours) for five daj'’s; a drop in pulse 
rate to 58 ensued, Avhich disappeared when the digitalis was stopped. 
After a rest of four days, sodium salicylate (20-grain'^ doses every 
two hours) was begun and continued for nine days, when block 
set in, to disappear after discontinuing the drug. 

The upper tracing shows normal a-c intervals, and shows also 
the lengths and frequency of the periods of standstill. The lower 
tracing shows one normal cycle followed by two successive periods 
of standstill, then two normal c^mles; the a-c intervals are present 
and normal with each heart beat, and no event whatever occurs in 
the jugular tracing during the period of prolongation, showing 
that no impulse was generated at the sinus node. The resumption 
of rhythm in every instance here is normal; cases are reported in 
which slowing and irregularity are observed, the ventricles some- 
times escaping first by premature systole. 


c c 



Fig. 2. — Effect of vagus pressure on a rapid heart; (the second tracing is normal 
and does not show the effect of pressure). 


Case II. — ^Increased heart action, normal in origin (sinus node), 
controlled by vagus pressure. 

V. S., a man, aged fifty years, in previously good health, noticed 
upon exercise a little palpitation and an increase in pulse rate to 116; 
he was told by a consulting neurologist that he had heart block; 
physical examination showed nothing, however, but the increased 
rate on exertion and a sinus irregularity; there was no evidence 
of block. A sinus arrhj4hmia is evident; impulses are of normal 
origin and propagation was shown by the normal a-c-u intervals; 
the increased rate is noticeably slowed by right vagus pressure, 
but it immediately, though not suddenly resumes, its former rhythm 
upon removal of pressure; left vagus pressure shows no change in 
rhythm. 

Case III. — ^Paroxysmal tachycardia controlled by vagus press- 
ure. Patient was a man, aged fifty-three years, who for two and 
a half months had had moderate edema, slight cyanosis, and 
dyspnea. Physical examination showed cardiac enlargement, with 
mitral leakage, increased blood-pressure, albumin and a few casts 
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in the lirine. Pie knew nothing about his paroxysms, and tlie first 
one came on after the exertion of sitting up in bed for examination. 

The first tracing starts with normal rate and normal a-c-^ 
intervals; the third beat is a premature systole; the fifth beat 
initiates the onset of the paroxysm, and the previous a-c sequence 
is now reversed to a c-a rhythm. The explanation is that with the 
onset of the paroxysm the auricular contraction falls back upon the 
preceding ventricular contraction and coincides with it, and this 
is true for every beat as long as the paroxysm lasts; in other wordsj 
the paroxysm is a series of premature auricular systoles. . The 
paroxysm stops as suddenly as it begins, but the tracing, has not 
caught the ending of it. The second tracing shows the paroxysm 
and normal period in fast time, but not in sequence. 








Fig. .3. — Paroxysmal tachycardia of auricular origin; the tracings show both the 
tachycardia and the normal period of action, in both the slow and fast time. 


Pressure upon the right vagus produced no result after numerous 
trials; pressure on the left vagus caused the paroxysm to cease 
in three or four seconds, and never failed to produce this result; 
normal action lasted, however, but a minute or less, when the 
tachycardia gradually (not suddenly) returned; it again slqwly 
disappeared, with pressure on the left vagus. The paroxysms lasted 
over a period of a few days, when they disappeared altogether. 

Discussion. Pressure on the vagi has been frequently tried 
and often reported, but with variation in the results obtained. 
Lewis'* has thought the pressure effects to be so irregular as to be 
unsatisfactory; he cites a case of 4-to-l heart-block in which right 
vagus pressure stopped the ventricle altogether, and a case where 
left vagus pressure slowed the whole heart. 

_ CohiP helped matters greatly when he found (1912) that the 
right vagus is distributed mostly to the sinus node, sends a few 
fibers to the auricle, a few to the junctional tissue, and a few to 
the ventricle. The left vagus is distributed to the auriculoventricu- 
lar node, sending a few fibers to the auricle, a few to the junctional 


5 Mechanism of the Heart Beat, p. 2.59. 

^ Effects of Stimulation of Vagi, .Tour. Exper. Med., 1912, xvi, 732. 
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tissue, and a few to the ventricle. Cohn^ thinks the auricles are 
always affected bj’' right vagus stimulation, and the ventricles may 
also be affected either primarily or secondarily; the ventricles are 
controlled by left vagus stimulation while the auricles may or may 
not be affected.® 

Robinson and Draper'^ studied the pressure effects on four children 
with endocarditis. Right-sided pressure slowed the rate of the 
heart-beat sometimes to such an extent that the ventricles assumed 
a rhjh;lun of their own. Left vagus pressure controlled the rate of 
stimulus conduction. These results were the same as those ob- 
tained upon dogs, for Robinson® found that cutting the left vagus 
and stimulating the right stopped the whole heart; cutting the 
right and stimulating the left slowed but did not stop the auricles, 
but did produce increased difficulty in transmitting impulses from 
auricle to ventricle, so that heart-block resulted in varying degrees. 

Conclusions. Case II of the series presented in this paper, a 
case of simple increased frequency of the heart’s action, was con- 
trolled and slowed by compression of the right vagus governing the 
sinus node, the slowed impulses from which were transmitted 
through junctional tissue to the ventricles, maintaining normal 
rhytlim; this is what one would expect. 

Case III, tachycardia of auricular origin, was slowed bj’’ com- 
pression of the left vagus. Wixy was not this influenced by right 
vagus pressure as was the former one, both being of auricular origin? 
The answer must be found in Robinson’s statement® that each 
nerve has to a lesser degree the function which predominates the 
other. Whether the ventricles were affected first, the auricles fall- 
ing in line, or whether the subordinate fibers running to the aiu-icles 
were first stimulated, the ventricles following by sequence, we have 
no way of knowing; the latter reasoning is the most lilcely one, as 
the, paroxysm was not of ventricular origin, this being rare under 
any conditions. 

^ Auricular Tachycardia, with a Consideration of Differences Between the Vagi, 
Jour. Exper. Med., 1912, xv, 49. 

® Cohn and Fraser, Paroxysmal Tachycardia and the Effect of Stimulation of 
Vagi Nerves by Pressure, Heart, v. No. 1. 

• Action of Vagus Nerve on Human Hearts, Jour. Exper. Med., 1911, xiv, 217; 
1912, XV, 14. 

® Influence of Vagus Nerve on the Dog's Heart, Jour. Exper. Med., 1913, xxui, 429. 

® Log. cit. 
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THE “ SUGAR” CONTENT OF THE SPINAL FLUID IN MENINGITIS 
AND OTHER DISEASES. 

By Arthur H. Hopkins, M.D., 

INSTHUCTOH IN MEDICINE AND IN PRACTICAL THERAPEUTICS, UNIVERSITY OP 
PENNSYLVANIA, PHILADELPHIA. 

(Under the J. Alison Scott Research Fund. From the William P.epper Laboratory 
of Clinical Medicine, University of Pennsylvania.) 

The growing interest in and investigations of the origin and 
function of the spinal fluid have led to the study of this phase of 
the question, namely, the carbohydrate content or reducing sub- 
stance of this fluid. The question is not only of theoretical interest 
in regard to the origin of the fluid and its relation to the blood 
serum, but also it is of definite practical value from the standpoint 
of early diagnosis and prognosis in meningitis and possibly in 
syphilis. 

Repeated and exhaustive studies have been made of the physical, 
chemical, and biochemical properties of the spinal fluid in health 
and disease, and while attention has been given to the quantitative 
analyses of albumin, globulin, urea, etc., but little notice has been 
taken of the actual amount of the reducing substance. Tests, 
including Fehling’s, Williamson’s, Trommer’s, phenylhydrazin, 
fermentation, etc., have been utilized, the results in the hands of 
different workers being by no means of one accord; however, 
the conclusions of those who have made the most careful and 
prolonged studies indicate that this substance is chiefly glucose, 
though mucinoid matter, pyrocatechin, etc., may be present 
(Mestrezat,^ Quincke,^ Nawratzki,® Connal,^ von Jaksch,® Tre- 
rotoli®). A few authors have made quantitative analyses over a 
limited number of cases, the results, of which are variable and 
the estimations too few to be of real value. 

Von Jaksch in 20 normal cases found 0.06 to 0.08 per cent.; 
Nawratzki, using Allilm’s method, found 0.046 per cent.; Kop- 
etzky,’’ with Benedict’s method in 8 cases, found an average of 
0.046 per cent. Mestrezat gives a table of all the constituents of 
both the spinal fluid and blood serum in 20 cases, the average 
concentration of the reducing substance of the fluid being 0.048 

1 Jour, de Phys. et de Path, gen., 1912, No. xiv, pp. 504r-508. 

- Quoted by Neuberg (note 8.) 

’ Zur Kenntnis der Zerebrospinalflussigkeit, Ztschr. physiol. Chem., 1897, Bd. 
xxiii. ’ 

* The Cerebrospinal Fluid, Quart. Jour. Med., 1909-10, No. 3, p. 152. 

5 lUinische Diagnostik innerer Krankheiten, 5th Aufl., 567. 

324 Nephritis, Ann. d. facolta di Med., 1913, Bd. iii, Nr. 3, S. 101- 

■ Zoitschr. f. Ohrenheilk. u. f. d. Krank. d. Luftwcg, 1913, Bd. Ixviii, H. 1, S. 1-19. 
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to 0.053 per cent., and from these findings he supports the dialysis 
theory of the origin of spinal fluid, believing that beside the secretion 
there is a dialysis of blood plasma by means of epithelial differen- 
tiation, the constituents of both fluid and blood being so similar. 
My results in a series of normal cases reveal values of from 0.06 
to 0.075 per cent., thus confirming 'the findings of von Jaksch and 
to a certain extent of Neuberg,® but being considerably higher than 
the values in the few cases given by the other workers. 

The Relation of Blood Sugar to Spinal Fluid Sugar. In 
regard to the relation between blood sugar and the sugar content 
of the spinal fluid, Neuberg states that the content is the same in 
both. Using the same method (Bang’s) for the estimation of the 
sugar content of both, I have found that in health the concentration 
in the blood averages about 10 mgm. per 100 c.c. higher than that 
of the fluid. This is of interest when we recall the studies of Gold- 
mann,® who, by means of intravital staining, in his experiments 
upon the fetal nervous system of animals, discovered that intra- 
cellular glycogen was demonstrable only in the plexus cells. This 
substance, unlike the dye, was not held back by the cells but 
secreted drop by drop and diffused with the cerebrospinal fluid 
throughout the entire nervous system. Yoshimura^® also demon- 
strated glycogen in the vacuoles of the epithelial cells of the choroid 
plexus. These discoveries when considered with those of hlott,^^ 
Pettit and Girard,^® Dixon and Halliburton,'® Frazier and Peet,'^ 
etc., . present very forcible arguments in favor of the secretory 
origin of the fluid. They likewise bear convincing evidence of the 
presence of glucose in the spinal fluid, for until recently many have 
maintained that other substances than glucose were responsible 
for the reduction of copper. 

In meningitis investigators have shown, as have I in a recent 
article,'® that the blood sugar is considerably increased. On the 
other hand the sugar content of the fluid is materially decreased. 
It may be possible that the hyperglycemia in this disease is accom- 
panied by an initial increase in the sugar content of the spinal fluid 
and that this latter increase is more than offset by the destructive 
activity of the organisms present, a condition which will be referred 
to later. The hj'perglycemia in the majority of other disease in 


® Der Harn sowie die iibrigen Ausscheidungen und Korper Flussigkeiten, ii Teil, 
Berlin, 1911, S. 1019. 

s Experimentelle Untersuchungen uber die Function dor Plex. Ghoroid. und der 
Hirnhaiite, Arch. f. Idin. Chir., 1913, ci. No. 3, S. 735. 

‘0 Arbeiten aus dem Neurolog. Instit. d. Wiener Univ. (Oberstciner-Hefto), Bd. 
x^dii. 

Quoted by Frazier and Peet (note 14). 

>= Ibid. 

Journal of Physiology, 1913, vol. xlvii. No. 3, pp. 215-224. 

“ Amer. Jour. Physiol., 1915, vol. xxxxd. No. 4. 

Hopldns, A. H., Studies in the Concentration of Blood Sugar in Health and 
Disease, Ameh. Joun. Med. Sci., February, 1915, No. 2, vol. c.xlix, p. 254. 
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which I have had an opportunity of studying simultaneously the 
blood and spinal fluid has usually been accompanied by a correspond- 
ing rise in the sugar content of the fluid, the figures being almost 
constantly somewhat lower in the fluid than in the blood. 

Table I illustrates the variations that may occur in this relation- 
ship in disease. 


TABLE I.— TABLE ILLUSTRATING THE VARIATIONS IN THE 
RELATION OF THE SUGAR CONTENT OF THE SPINAL 
FLUID TO THAT OF THE BLOOD IN DISEASE 





Reducing sub- 

Blood 




stances in 

Case. 

Name. 

Diagnosis. 

spinal fluid. 

sugar. 

1 

Ell. 

Hemiplegia; apoplexy 

0.078 

0.169 

2 

Carr. 

Subarachnoid hemorrhage 

0.075 

0.182 

3 

Hub. 

Brain tumor 

0.081 

0.085 

4 

T. 

Pituitary tumor (?) 

0.074 

0.077 

5 

Don. 

Brain tumor (?) 

0.070 

0.080 

6 

Ke. 

Syphilis 

0.034 

0.070 

7 

F. J. 

Syphilis 

0.053 

0.085 

8 

Sp. 

Syphilis; tabes 

0.047 

0.088 

9 

B. R. 

Tuberculous meningitis 

0.029 . 

. 0.092 

10 

Dd. T. 

Tuberculous meningitis 

0.027 

0.139 

11 

D. 

Diplococcic meningitis 

0.015 

0.080 

12 

Ca. 

Idiot; castration 

0.085 

■ 0.105 

13 

D. S. 

Idiot; castration 

0.087 

0.102 


Technic. The method employed is a slight modification of 
Bang’s^® recent micromethod for the determination of blood sugar, 
this having proved to be very useful as a rapid and reliable clinical 
test. ' I 

As only three or four drops of fluid are needed it affords possi- 
bilities for the study of practically every fluid withdrawn, and at the 
same time gives accurate results as the protein content of the fluid 
is thoroughly separated before the reduction of copper takes place. 

The disadvantage of Fehling’s test as at present used in many 
laboratories is tliat in fluids in which the protein content is high 
the reduction of copper is masked by the biuret reaction, and entirely 
erroneous results are thus not infrequently derived in the very 
cases .in which the quantity of reducing substance is of most im- 
portance, as in meningitis. Further, the results are also unreliable 
if no definite amounts of the alkaline and copper solution are used 
and if the amount of dilution is not carefully regulated. Varying, 
amounts of dilution give varying results, so that I have tried to estab- 
lish a uniform method by controlling Fehling’s with accurate quan- 
go Dcr Blutzucker, Wiesbaden, 1913; Bioch. Ztschr., November, 1913, H.f, B. 57. 
Two or three drops of the fluid arc taken up on the small specially prepared and, 
weighed filter papers, the rest of the technique being carried out as described by 
Bang in his monograph, “Der Blutzucker.” The only modification which I have 
used has been the subtraction of 0.07 c.c. from the amount of iodine required in the 
titration for the quantity of reduced copper. Bang in his test for blood sugar sub- 
tracts 0.12 c.c. from the iodin titration, claiming that the copper and alkaline solu- 
tion neutralize O.OC .and that other substances than glucose in the red blood cells 
require .another 0.06. In testing my copper and alkaline solutions, I found that 
0.07 c.c. iodin was required, and hence that amount was subtracted. 
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titative estimations. In the majority of cases the Fehling test was 
applied at the time of Bang’s test, and after using different dilutions 
I found that 1 c.c. each of the copper and of the alkaline solutions 
diluted with water to 15 c.c. and the addition of exactly equal 
parts of this solution and the fluid gave fairly constant relative 
results in all cases in which there was not a great increase in protein 
content. In the latter cases the results were not so clear cut, 
owing to the deep purple biuret reaction. The fermentation test 
was used in a few cases vnth positive results while the controls by 
Benedict’s^'^ new colorimetric method, for which I am indebted 
to Dr. G. K. Strode, are given in Table II. Estimations were 
made over a series of 141 cases of various diseases, in a number of 
which the blood sugar concentration was studied at the same time. 

TABLE II.— ILLUSTRATING THE CONTROL OF BANG’S METHOD 
WITH BENEDICT’S COLORIMETRIC METHOD, 


Case. 

Bang. 

Benedict. 

1 . . . 

0.087 

0.086 

2 . . . 

0.066 

0.065 

3 . . . 

0.071 

0.099 

4 . . . 

0.068 

0.061 

5 . . . 

0.066 

0.052 

6 . . . 

0.116 

0.134 

7 . . . 

0.084 

0.077 

8 . . . 

0.062 

0.044 

9 . . . 

0.053 

0.058 

10 . . . 

0.027 

0.000 

11 . , . 

0.107 

0.115 

12 . . . 

0.104 

0.116 


Meningitis. The early diagnostic and prognostic value of the 
test for glucose in the spinal fluid has been emphasized by many. 
Sicard and Roussea,^® Silvestrini and Nestri,^® Mestrezat, Kopetzky, 
Connal, Jacob,®® etc., found it markedly reduced in meningitis. 
Kopetzky remarks upon the necessity of sugar as a medium for the 
grovdh of many bacteria and that the prompt examination of the 
spinal fluid in suspected cases of ineningitis is specially urgent, as 
it is generally known that with bacterial invasion of the meninges 
there is a rapid reduction in the glucose of the fluid, and hence the 
earliest and most important clue may be given by the discovery 
of a reduction of glucose, a view supported by Connal, Kaplan, 
and others. Accepting these findings and confirming them by my 
results in quantitative analyses of twenty cases it is evident that 
the test is of practical value in distinguishing between meningitis 
and the so-called ‘^meningismus” accompanying pneumonia, 
typhoid fever, etc. 


Jour. Phys. Chem., October, 1914. 
** Quoted by Trerotoli, A., Note 6. 

” Ibid. 

20 British Med. Jour., 1912, p. 1096. 
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From the prognostic standpoint it has been found that as the 
bacteria loose their virulence and their ability to break up sugar 
and as they become more difficult to cultivate from the fluid, the 
sugar content gradually increases and is in turn followed by con- 
valescence. This increase may be ascertained by repeated lumbar 
punctures even before clinical improvement has been observed, 
and hence its value as the earliest sign of improvement. Investi- 
gators have evidently overlooked the fact that the injection pf 
Flexner’s serum in the treatment of this disease is probably re- 
sponsible for the immediate rise in the reducing substance. I And 
that this serum is higher in its sugar content than normal blood 
serum, the average being 0.11 per cent., a figure considerably 
higher than that of the normal spinal fluid. Table III illustrates 
the results in a series of cases of meningitis. As these fluids were 
contributed from the laboratories of various hospitals it has not 
been possible to make simultaneous studies upon the blood sugar 
in many instances. 


TABLE III.— MENINGITIS. 


Case. 

Name. 

Diagnosis. 

Reducing substance. 

1 

Bl. 

Tuberculous meningitis 

0.035 

2 

Bl. 


0.048 

3 

E. G. Me. 

(1 <1 

0.037* 


E. G. Me. 

(< l( 

0.038 

4 

B. R. 

(« (( 

0.046 

5 

F. E. 

t( il 

0.017 

6 

C. W. 

<4 (4 

0.020 

7 

F. C. 

44 44 

0.023 

8 

D. D. T. 

44 44 

0.032*. 


D. D. T. 

44 44 

0.027 

9 

B. R. 

<1 it 

0.035* 


B. R. 

44 44 

0.019 

10 

D. F. 

44 44 

0.046 

11 

D. G. 

44 It 

0.033 

12 

J. W. 

4 4 4 4 

0.033 

13 

A. Y. . 

44 44 

0.037 

14 

A. E. 

44 41 

0.066* 


A. E. 

44 4 1 

0.053 

15 

Mo. 

44 44 

0.027* 


Me. 

44 14 

0.030 

16 

Dr. T. 

44 44 

0.020 

17 

Da. 

Diplococcic meningitis 

0.015 • 

18 

J. C. 

Pnemococcic meningitis 

0.016 

19 

A. D. P. 

Acute meningitis 

0.008 

20 

Mae 

Acute meningitis 

0,048 

21 

J. R. 

Acute meningitis 

0.018 

22 

R. S. 

Diplococcic meningitis 

0.031 


R. S. 

Diplococcic meningitis 

0.079t 


* Values obtained on different dates. 

t Twenty-four hours after the administration of Flexner’s serum, 


The results show consistently low figures, which in a few instances 
were repeated at different dates. It should be noted that Fehling’s ' 
reaction, though slight, was not altogether absent, although fre- 
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quently considerably masked by a strong biuret reaction, owing 
to the increased protein content. 

Diabetes. This series of diabetes (Table IV) gave interesting 
results, as there was a striking increase in the sugar content of the 
fluid which, however, usually remained lower than that of the blood. 


TABLE IV.— diabetes. 


Case. 

Name 

Reducing substance 
in spinal Huid. 

Blood 

sugar. 

1 

U. 

0.163 

0.187 

2 

G. 

0.149 

0.221 

3 

K. 

0.131 

0.169 

4 

b.* 

0.623 

0.660 

5 

P. 

0.174 

0.223 

6 

M. ■ 

0.187 

0.174 

7 

McM. 

0.112 

0.134 

8 

T.t 

0.074 

0.077 


* In coma five hours Before death, 
t Glycosuria persistent. 


The reduction of Fehling’s solution was, as a rule, complete when 
the dilution was 1:15, but in other dilutions the reactions were 
variable, though always marked. In the few cases mentioned by 
other investigators an increase in the sugar content has been noted, 
Feliling’s qualitative test being the one employed. 

Infections. In this short series (Table V)'the values lie approxi-- 
mately within normal limits and require no comment other than a 
reference to the recent paper of Rohdenburg and Vander Veer^^ on 
the question of spinal fluid in pneumonia. Being impressed with the 
mental depression so often encountered in this disease, they made 
a chemical and bacteriological study of the spinal fluid in a series 


table V.— infections. 


Case. 

Name. 

-Diagnosis. 

Reducing substance. 

1 

G. H. 

Measles 

0.063 

2 

D. M. 

Pneumonia 

0.061 

3 

Ger. 

Pneumonia 

0.063 

4 

J. C. 

Pneumonia; dementia precox 

0.063 

5 

C. W. 

Bronchopneumonia; nephritis. 

0.085 

6 

Vet. 

Poliomyelitis 

0.077 

7 

R. B. 

Septicemia;- nephritis 

0.036 

8 

M. M. 

Septicemia; pyelitis 

0.116 

9 

C. S. 

Pulmonary tuberculosis 

0.057 

10 

T. M. 

Articular rheumatism 

0.080 

11 

Rei. 

Tetanus 

0.077 


of cases irrespective of the occurrence of meningeal symptoms 
and in which only one case showed pure meningitis. Of the fatal 
cases, 87 per cent, showed pneumococci in culture, while in those of 
favorable termination 34 per cent, gave positive cultures. Thej" 
further state that all fluids giving positive cultures were positive 

The Spinal Fluid in Pneumonia, Jour. Amer. Med. Assoc., 1915, No. 16, vol. Ixiv. 
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for both sugar and globulin, but as no, reference is made as to the 
method employed for the sugar, determinations the relative varia- 
tions are lost. These authors conclude that pneumococci are very 
frequently present in the spinal fluid in pneumonia and that the 
early lysis of these organisms, with the liberation of the endotoxin 
in close proximity to the vital centres, offers a ready explanation 
of the profound and sudden cardiovascular collapse as well as the 
mental symptoms of the disease so often noted, for in patients 
in which positive cultures were obtained from the fluid, profound 
depression and frequently delirium were noted. 

Intoxications. In this series (Table VI) morphin did not in- 
fluence the sugar content; alcoholism gave inconstant results. 
Case 6, being one of delirium tremens, showed a pronounced increase. 
Case 7, acetanilid poisoning, was studied a few hours before death. 
The low value obtained in Case 8, atropin poisoning, is interesting 
in view of the secretory theory and of the possible action of atropin 
upon the choroid plexus, though Dixon and Halliburton state 
that atropin does not check the secretion in dogs when administered 
in the usual size doses. 


TABLE VI.— intoxications. 


Case. 

Name. 

Diagnosis, 

Reducing substance 

1 

MoD. 

Morphinism 

0.073 

2 

J.S. 

Morphinism and heronism 

0.075 

3 

B.D. 

Alcoholism 

0.096 

4 

G.B. 

Alcoholism 

0.056 

5 

J.C. 

Alcoholism 

0.071 

6 

E.B. 

Alcoholism and delirium tremens 

0.129 

7 

A.E. 

Acetanilid poisoning 

0.139 

8 

J. S. 

Atropin poisoning 

0.057 

9 

H.B. 

Alcoholism ; arteriosclerosis 

0.073 

10 

A.T. 

Alcoholism ; cirrhosis of liver 

0.050 


Nephritis. Trerotoli, in his exhaustive monograph on the 
Spinal Fluid in Nephritis, considers that the influence of renal 
impermeability is mirrored by the chemical composition of the 
spinal fluid. He notes the importance of the iticreased urea content 
specially as a sign of impending uremia, a fact recently recalled by 
Soper and Granat,^^ who also emphasize the value of quantitative 
estimations for both diagnostic and prognostic use. Mestrezat, 
in a few cases of uremia, reports an increase in the sugar content 
of the fluid. 

In this series of 14 cases, several of which were complicated by 
other conditions, 7 cases gave high values, 6 of the latter being 
uremic and in these the blood sugar, when estimated, also revealed 
an increased concentration. Here it must be recalled that a mod- 
erate hyperglycemia occurs in some hj^pertension nephritics. From 


-- The Urea Content of the Spinal Fluid, with Special Reference 
and Prognostic SigniHcance, Arch. Int. Med., 1915. 


to its Diagnostic 
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the low value in Case 13 I suspect meningeal involvement, as the 
case was complicated by a septicemia. Although Case 5, uremia, 
had been receiving a 5 per cent, glucose solution by rectum for 
fourteen hours the content of glucose in the fluid was not unusually 
high (Table VII). 

TABLE VII.— NEPHRITIS AND UREMIA. 


Case. 

Name. 

Reducing substance 

Diagnosis. in spinal fluid. 

Blood 

sugar. 

1 

C. B. 

Uremia 

0.104 

— 

2 

R. 

Uremia 

0.127 

0.149 

3 

M. L. 

Uremia 

0.072 

0.127 

4 

Ba. 

Uremia 

0.093 

0.144 

5 

K. 

Uremia 

0.089 

— 

6 

A. A. 

Uremia: acute parenchymatous 

0.084 


7 

G. W. 

nephritis ^ 

Uremia 

0.092 


8 

J. McV. 

Acute parenchymatous nephritis 

0.072 

0.087 

9 

Ne. 

Chronic interstitial nephritis; syphilis 

0.068 

0.073 

10 

C. W. 

Nephritis; pneumonia; parotitis 

0.139 

— 

11 

N.S. 

Chronic nephritis; myocarditis; post. 

0.073 

0.088 

12 

S. L. 

sclerosis 

Chronic nephritis 

0.060 

_• 

13 

R. B. 

Nephritis; septicemia; sub-deltoid 

0.036 

— 

14 

D. R. 

abscess 

Chronic nephritis 

0.059 


Epilepsy. 

Boyd^^ found Fehling’s test very positive in 

four 


epileptic insanities, while Thabius and Barbe^^ and ICarpas"^ report 
negative results in their physicochemical studies in epilepsy. 

These 14 cases were studied without regard to proximity of con- 
vulsions or of the type of the epilepsy. Half of the cases showed a 
moderate increase in reducing substance, the other half were normal, 
while the blood sugar concentration was slightly increased in 4 out 
of 6 cases (Table VIII). 


Case. 

TABLE 

Name. 

VIII.— EPILEPSY. 

Reducing substance. 

Blood sugar. 

1 

J. H. 

0.081 

0.125 

2 

J. C. 

0.067 


3 

H. C. M. 

0.093 

0.100 

4 

E. McG. 

0.094 

0.118 

5 

L. 

0.076 


6 

G. H. 

0.086 

0.080 (vein) 

7 

McD. 

0.063 

0.063 

8 

M. G. 

0.084 


9 

M. A. 

0.051 


10 

E. 

0.077 

0.117 

11 

M. M. 

0.100 


12 

F. S. 

0.066 


13 

A. P. 

0.074 


14 

G. G. 

0.084 



23 The Cerebrospinal Fluid in Certain Mental Conditions, Jour. Ment. Sci., 1912, 
No. 68, p. 203. 

3' La composition physico-chemeque du liquide c6phalo-rachidien des epileptiques. 
Rev. Neurol. Jg., 1913, xxi. Nr. 17, S 248-253. 

*3 Amer. Jour. Insanity, 1912-13, Ixix, 143. 
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Yarious Nervous Diseases. In a series of 33 cases of various 
mental and nervous disorders the only cases revealing abnormal 
figures were the hemiplegias, half of which were high, one case of 
hypomania also high, and one case each of melancholia and of 
suspected brain tumor, both of which were very low (Table IX). 

table IX.— nervous diseases. 


Case. 

Name. 

Diagnosis. 

Reducing substance 
in spinal fluid. 

1 

G. F. 

Hemiplegia 

0.105 

2 

E. H. 

Hemiplegia 

0.073 

3 

L. B. 

Hemiplegia 

0.100 

4 

V. 0. 

Hemiplegia (arteriosclerotic) 

0.092 

5 

F. M. 

Hemiplegia 

0.074 

6 

B. W. 

Hemiplegia 

0.086 

7 

McC. 

Hemiplegia (cancer) 

0.065 

8 

El. 

Hemiplegia (cerebral hemorrhage) 

0.078 

9 

Car 

Subarachnoid hemorrhage 

0.075 

10 

(4 

M. B. 

44 44 

Senile dementia 

0.105 

0.093 

11 

J. W. 

Dementia precox 

0.066 

12 

J. C. 

Dementia: pneumonia 

0.060 

13 

G. B. 

Hypomania 

0.171 

14 

Hb. 

Brain tumor 

0.081 

15 

A. C. 

Brain tumor 

0.061 

16 

J. U. 

Brain tumor 

0.070 

17 

R. 

Brain tumor 

0.071 

18 

V. 

Tumor of cord 

0.063 

19 

J. R. 

Brain tumor 

0.025 

20 

T. 

Pituitary tumor (?) 

0.074 

21 

N. 

Optic atrophy 

0.062 

22 

P. 

Brain abscess 

0.081 

23 

M. T. 

Cord lesion 

0.078 

24 

N. S. 

Posterior sclerosis 

0.073 

25 

J. H. 

Nephritis; myocarditis 

Transverse myelitis 

0.064 

20 

N. D. 

Multiple sclerosis 

0.074 

27 

Gr. 

Primary lateral sclerosis 

0.073 

28 

C. P. 

Muscular sclerosis 

0.078 

29 

P. C. 

Progressive spinal muscular atrophy 

0.067 

30 

C. A. 

Idiot; castration 

0.085 

31 

D. S. 

Idiot; castration 

0.087 

32 

V. N. 

Sciatica 

0.063 

33 

Wh. 

Melancholia 

0.048 


Syphilis. The values here Avere so frequently lo\\^ that they 
deserve attention (Table X), only 9 out of 29 cases falling AAOthin 
the normal limits. In 3 of the cases the blood sugar Avas normal, 
and it may be added that this is the only group of cases other than 
the meningitis series in which the sugar content of the fluid and 
blood did not usually run pan 'passu. 

Kaplan^® in a study of the differentiation of paresis and cerebro- 
spinal syphilis found in untreated cases of general paresis that 
Fehling’s reaction AA^as ahvays positNe while in cerebrosjiinal syphilis 

« Laboratory Difference between General Paresis and Cerebrospinal Syphilis and 
Serologj’ of Spinal Cord Tumors, Amer. Jour. Insanity, 1912-13, Ixix, 33G. 
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it was sometimes absent. Here the increased protein content evi- 
dently influenced the reduction of the copper; under treatment, 
however, the reaction returned in the cases of cerebrospinal sj^ihilis. 

Shortlj^ before the completion of this work an article was published 
by Biach, Kerl and Kabler^^ on the question of changes in the spinal 
fluid after the administration of neosalvarsan. These investigators 
also used Bang’s method for determining the reducing substance. 

TABLE X.— SYPHILIS. 


Case. 

Name. 

Diagnosis. 

Reducing substance 

1 

M. 

Tabes 

0.071 


M. 

Tabes 

0.066 

2 

Tr. 

Tabes 

0.086 


Tr. 

Tabes 

0.064 

3 

I.H. 

Tabes 

0.069 

4 

Sp. 

Tabes 

0.049 

5 

McD. 

Tabes 

0.051 

6 

N.S. 

Tabes 

0.068 

7 

A. H. 

Tabes 

0.080 

8 

H. W. 

Tabes 

0.056 

9 

P. F. Y. 

Tabes 

0.044 

10 

Sh. 

Tabes (?) 

0.088 

11 

McL. 

Tabes (?) 

0.079 

12 

A. R. 

Cerebral sjTphilis 

0.052 

13 

Hor. 

Cerebral syphilis 

0.065 

14 

N. L. 

Cerebral syphilis 

0.038 

15 

G. G. 

Cerebral syphilis (?) 

0.084 

16 

Ne. 

Cerebral ejiDhilis (?) 

0.055 

17 

E. A. 

Bone lesions 

•0.083 

18 

J. J. 

Periostitis 

0.039 

19 

F. J. 

Skin lesions 

0.053 

20 

Wei. 

Sypliilis 

0.068 

21 

N. H. 

Syphilis 

0.056 

22 

J. M. 

Sj^ihilis 

0.052 

23 

Bl. 

Syphilis 

0.069 

24 

FO. 

Syphilis (?) 

0.056 

25 

Th. 

Syphilis (?) 

0.060 

26 

R. B. 

Syphilis (?) 

0.052 

27 

P. S. 

Syphilis (congenital) 

0.066 

28 

Ke. 

Syphilis 

0.038 


Ke. 

Syphilis 

0.042 

29 

Pr. 

Syphilis (?) 

0.053 


Their series consisted of 14 untreated cases of syphilis, in which they 
found values varying from 0.04 to 0.09 per cent., and 12 cases 
treated with neosalvarsan with a resulting marked rise in the 
sugar content, one case reaching 0.-34 per cent. Unfortunately 
the same patients were not used in studying the fluid before and 
after treatment, nor was the blood sugar estimated. They state 
that changes in the sugar content are not associated with 
any definite symptoms. As an explanation for the marked rise 
after the drug they suggest the possibility of renal impermeability 
and the fact that the neosalvarsan passes into the spinal fluid 


Zur Kenntnis der Veranderungen der Spinal Fliissigkeit nach Neosalvarsan 
applikation, AVien. klin. Woch., 1914, No. 30, p. 1098. 
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and is capable of reducing copper, and finally they quote Hess and 
Pohl, who believe that ferment action is responsible for the change 
as a result of destructive processes in the brain tissue. 

This question will not be dealt with further, as investigations 
involving this and other phases of the fluid in syphilis are being 
carried out in conjunction with Drs. Laird and Jonas. 

Summary and Conclusions. The consensus of opinion, based 
on recent literature, is that glucose is the principal reducing sub- 
stance in the spinal fluid. Its concentration in health is slightly 
lower than that of the blood sugar, as shown by these studies in 
which Bang’s method was used for both. 

In meningitis there is the greatest disturbance in this relationship, 
there being a pronounced hyperglycemia associated with just as 
pronounced a drop in the sugar content of the fluid, this drop being 
due evidently to the destructive activity of the invading micro- 
organisms. 

In diabetes the sugar content of the spinal fluid is almost as high 
as that of the blood. In infections such as pneumonia there may be 
a hj^perglycemia without apparent change in the spinal fluid. 
The reducing substance of the fluid is frequently increased in uremia, 
a condition, however, in which hyperglycemia also occurs. 

A slight increase in the sugar concentration of both the blood and 
spinal fluid occurs in some cases of epilepsjq as it does in certain 
other nervous conditions, but the variety of cases observed in this 
series of 33 cases, and consequently the limited number of any one 
disease, renders inadequate any conclusion drawn at this time. 

Syphilis frequently reveals lower figures than any other condition, 
with the exception of meningitis. 

The micromethod for estimating the reducing substance of the 
spinal fluid has proved to be of value owing to its simplieity, 
reliability, and the small amount of fluid required. 

Fehling’s test is unreliable and misleading unless the proper 
dilutions are constantly used together with equal parts of the fluid 
and the solution. In the latter case fairly constant relative results 
are derived when there is a marked change in the amount of glucose 
and when there is not an excess of protein. Quantitative estimations 
of the glucose concentration of the spinal fluid are of distinct value 
from the standpoint of very early diagnosis and prognosis, especially 
in meningitis. 

It .remains for further investigations to reveal the value of this 
test in nervous disorders and syphilis. 

I wish to express my thanks to the physicians and members of 
the resident staff of the University, Pennsylvania, Polyclinic, and 
Children’s Hospitals, and especially to Dr. Rosenberger and Miss 
jMcNitt, of the Philadelphia General Hospital, for the contribution 
of the fluids examined. 
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TUBERCLE BACILLI NOT STAINABLE BY ZIEHL: THEIR 
CLINICAL SIGNIFICANCE.! 

By Charles N. Header, M.D., 

DENVER, COLORADO. 


In 1907 Hans Much published his original paper “Upon Gram- 
positive Forms of the Tubercle Bacillus, Not Demonstrable By 
Ziehl.” Since that date his work and conclusions have been sub- 
stantiated and confirmed by many other investigators. The 
importance of these findings, however, seems to have been appre- 
ciated chiefly abroad, and no such interest as they deserve has been 
aroused in this country. It has therefore seemed worth while to 
report upon a small series of cases studied by a modification of his 
method, with a brief review of the more important literature of the 
subject. 

It is generally known and regretted that a considerable number of 
clinically suspicious or positive cases of tuberculosis of various 
organs cannot be bacteriologically proved, even after careful con- 
centration of material and painstaking search for bacilli; it has also 
been recognized that in a certain number of such cases this material 
can infect the guinea-pig. Starting with the assumption, already 
considered by von Behring and others, that this discrepancy arises 
from the existence of a form of tubercle bacillus which does not take 
the Ziehl stain, MuclF was able to demonstrate certain granules 
by the use of a modified Gram stain. These were small, round, 
blue-black bodies of varying size, sometimes showing a- reddish 
tinge, sometimes isolated, frequently arranged in rows of from two 
to eight granules. These forms were found in the tubercles of a 
guinea-pig which had been injected with a culture of bovine tubercle 
bacilli, Ziehl organisms being undemonstrable. They were also 
present in the Ziehl-negative lung of a tubereulous calf. Pieces of 
this lung were incubated on serum tubes; after the third day the 
number of granules rapidly increased, and on the sixth day Ziehl- 
staining forms appeared. These results were confirmed on other 
animals. The pus from two cold abscesses was found to contain no 
Ziehl-staining organisms after prolonged search, but did contain 
numerous Gram-staining forms, and upon inoculation into guinea- 
pigs, produced typical tuberculosis, showing many Ziehl-positive 
bacilli. IMuch concluded that there is a form of tubercle bacillus 
not staining by Ziehl; that this form is a virulent but degenerated 
tjqie, and that its staining properties are dependent upon different 
constituents than those which take the Ziehl stain. 


' This article was received for publication April 15, 1915. 
- Beitr. z. klin. d. Tuberk., 1907, viii, 85. 
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These results and conclusions have been confirmed and extended 
by Much himself and by many others down to the present time. 
In 1908 Wirths^ confirmed Much’s original work in detail upon 
cases of human glandular tuberculosis and cold abscesses in which 
the Ziehl stain proved negative, the Gram stain positive, and the 
material infective to guinea-pigs. In these guinea-pigs he showed 
that the peritoneal exudate at first contained grandular forms, 
that these rapidly gave place to small Gram-staining bacilli, and 
these in turn to Ziehl-positive forms. Adding the pus from cold 
abscesses plus a culture of human bacilli to milk, he found that the 
Ziehl forms rapidly diminished or disappeared with a replacement 
by Gram-staining forms, and further noted that after a few days 
the Ziehl forms began to reappear. His conclusions entirely sub- 
stantiated those of Much, and he considered a transition from one 
form to the other proved. 

It is not necessary to note all the numerous reports scattered 
through the literature which confirm the general proposition that 
tubercle bacilli may be demonstrated by the modified Gram method 
in material in which no trace of them can be found by that of Ziehl. 
Certain of these reports, however, are of special interest as helping 
to clear up disputed points of etiology and diagnosis. In the field 
of dermatology, Lier"* has found Gram forms present, and Ziehl 
forms absent in a small series of tuberculids and in lupus vulgaris. 
In 13 cases of the latter disease, Kruger^ found only three positive 
by Ziehl, while Much forms were present in the lesions of all. 
Boas and Ditlevsen® among 20 such cases found Gram-staining 
forms in all, though only four' were positive by the Ziehl stain. 
It is interesting to note in passing that the morphologically similar 
bacillus of leprosy also shows granular forms staining only by 
Gram, and that these have been found present where Ziehl-staining 
organisms failed.'^ 

Weiss,^ among eight cases of tuberculosis of the cervical, bronchial, 
and mesenteric glands, clinically and pathologically proved, was 
able to find no Ziehl-staining bacilli, though Much forms were 
present in all. The mesenteric lymph nodes of twenty-one children 
were examined by Wolfi,^ of whieh cases six were clinicallj'^ and 
pathologically tuberculous. Of these six the lymph nodes in four 
were positive by Ziehl, in all by Gram. Of the remaining fifteen 
in whose glands there was neither macroscopically nor miero- 
seopically any suspicion of tuberculosis. Gram-staining Much organ- 
isms were found in three, in one of which, guinea-pig inoculation 
proved positive with the recovery of Ziehl-staining bacilli. This 

“Munch, med. Wchnschr., 1908, Iv, 1687. 

“ Centralbl. f. Bakteriol., Orig., 1909, li, 078. 

“ Miinch. med. "Wchnschr., 1910, Ivii, 1165. 

“Berl. klin. 'Wchnschr., 1910, slvii, 2106. 

’ Arning 'and Lewandowsky, Deutsch. med. Wchnschr., 1909, xxxv, 1225. 

“ Miinch. med. Wchnschr., 1909, Ivi, 443. » Ibid., lvi,2312. 
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report is of special interest in view of the well-known periods of 
latency of tuberculosis. 

Schottmiiller and others'® have reported the finding of Gram forms 
in the urine in tuberculosis of the urinary tract, although Ziehl 
forms were few or failed altogether. In the field of dentistry, 
Zilz" has contributed an interesting piece of work, finding and 
proving by guinea-pig inoculation the presence of granular forms of 
the tubercle bacillus in carious teeth. This is again of importance 
for the question of latent infections. In the field of ophthalmology, 
Wehrli'- has found the granular forms of the bacillus in nodular 
keratitis, thereby confirming the previously Suspected tuberculous 
nature of this lesion. The much disputed question of the frequency 
with which tubercle bacilli are found in the circulating blood has 
been studied from this new view-point. Jessen and Rabinowitsch'® 
found in the blood of thirty-six patients the Gram-staining form 
nine times, the Ziehl seven. Sturm'' in a series of pulmonary cases 
found the blood in 22 per cent, positive by Ziehl, in 42 per cent, by 
Gram, and in 46 per cent, positive by guinea-pig inoculation. 

Fraenkel and Much'® developed that phase of the subject which 
has aroused most widespread attention when, in 1910, they reported 
that there are present in the glands of Hodgkin’s disease and of 
lymphatic leulcemia structures which cannot be distinguished 
morphologically from those described by Much in tuberculosis. 
These observations have since been confirmed by other investigators 
and the organisms found further studied. Their exact relationship 
to the tubercle bacillus, whether an attenuated and culturallj’’ 
different type of it or ^whether onlj’’ a more or less closely related 
organism, is not yet clear. 

The relation of granular forms of the virus to pulmonary tubercu- 
losis has, of course, not failed of investigation. Korber'® examined 
the sputum in 167 cases of suspeeted pulmonary tuberculosis and 
■found Ziehl-staining organisms in 54 per cent., Gram-staining 
forms in 64 per cent. Weirauch"' reports the examination of fifty 
sputa of which 16 per cent, were positive by Ziehl in direct smears, 
52 per cent, by Ziehl after antiformin concentration, and 72 per 
cent, positive by Much’s modified Gram method. The antiformin 
treated sediment of one of these sputa, negative by Ziehl but 
positive by Gram, was injected into a guinea-pig which died forty- 
eight hours later of a thrombus. In this thrombus were found 


Munch, med. 'Wchnschr., 1908, Iv, 2564; Leschke, Centralbl. f. Baktoriol., Orig., 
1911, ILs, 3G5. 

“ Beitr. z. klin. d. Tuberk., 1912, xxii, 97. 

Klin. Monatsbl. f. Augenh., September, 1909. 

Deutsch. med. Wchnschr., 1910j xxxvi, 1116. 

“Beitr. z. Klin. d. Tuberk., 1911, xxi, 239. 

“ Miinch. med. AVchnschr., 1910, Ivii, 685, 

“ Doutsch. mod. Wchnschr., 1912, xxxviii, 1494. 

Ztschr. f. Tuberk., 1909, xiv, 511. . 
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many short Ziehl-positive bacilli. Bohm^® found among twelve 
Ziehl-negative sputa nine positive by the modified Gram method. 
Teleman^® reported the presence of Gram forms in ten cases of lung 
tuberculosis, all of which were negative by Ziehl but positive on 
guinea-pig inoculation. An important piece of work is that con- 
tributed by Neumann and Matson,^® who examined the sputum in 
forty-two cases of chronic lung disease. All were of long duration, 
with relapses, continued cough with considerable sputum; several 
were clinically “old-age emphysema,” all were resistant to test 
tuberculin, but would clinically arouse suspicion of tuberculosis. 
In two of four tests the sputum proved infectious to guinea-pigs. 
Of this series all were negative by Ziehl; fourteen showed Much 
forms. 

While the great majority of reports substantially uphold Much’s 
early conclusions as to the value of the method, opposition has not 
been wanting. It was early objeeted, with justice, that the presence 
of cocci in sputum and in other pathological specimens introduced 
a grave source of error through the readiness with whieh they might 
be confused with the somewhat similar granules. With the use of 
antiformin, by which all non-fast bacteria are dissolved while the 
resistant granules remain intact, this argument has entirely lost its 
force. A- second objection is found in the papers of a series of men 
who sought to show that the Gram stain demonstrates no more 
baeilli than does the Ziehl. This objection, as Much justly observes, 
entirely misses the point of the matter, for the value of his method 
lies not in the relative number of baeilli shown in a given speeimen, 
but in the fact that the Gram stain not infrequently shows the 
presence of the granular forms in specimens in which no Ziehl 
forms at all are to be found. The most determined opposition has 
arisen from Spengler and his school, who do not deny that there is a 
form of tubercle bacillus not demonstrable by Ziehl, but insist that 
Mueh’s granular forms and Spengler’s “splitters” are identical, 
that Much has simply stained these structures in a new way and 
deserves no credit for their demonstration. The discussion need 
not be entered upon here, being largely theoretical, chiefly turned 
upon the question of priority and somewhat embittered; it is suffi- 
cient to say that the balance of evidence supports the view that 
granules and “ splitters” are not identical and that Much deserves 
all credit for his discovery. 

The biological relationship of Much forms to Ziehl-staining forms 
of the tubercle bacillus is a matter of considerable interest. They 
may be considered as a natural stage in the evolution of the bacillus, 
as the result of degenerative changes, or may be classed as spores 
(i. e., as resisting forms). The evidence which has accumulated tends 

Centralbl. f. Bakteriol., Orig., 19H, Ixii, 497. 

' '5 Deutsch. med. Wchnschr., 1910, xxxvi, 891.” 

Beitr. z. Klin. d. Tuberk., 1912, sxiv, 193. 
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to show that they are predominantly found in tissues of a distinctly 
fibroid character, in old cavities, in the pus of cold abscesses, in old 
cultures, in the notably indolent lupus lesions, and in sclerosed lymph 
glands — facts which, taken together, mark them as forms assumed 
under unfavorable conditions, whether they be the result of sporu- 
lation or of degeneration. The same conclusion is suggested by 
observations that under favorable cultural conditions they are 
rapidly replaced by Ziehl-staining forms. In this connection the 
work of Wirths noted above is of interest. His experiment is further 
supported by one of Much's, who incubated pus from a renal abscess, 
in which microscopically only granular forms could be seen, in 
Heyden bouillon, and after five days found Ziehl-positive bacilli in 
pure culture. He further added a Ziehl-positive culture of bovine 
bacilli to the perhydrase treated milk of a tuberculous cow and found 
that the Ziehl forms gradually diminished and disappeared. When 
glycerin was added to a portion of this culture, Ziehl-positive forms 
promptly reappeared.^^ Against their classification as spores in 
the commonly accepted sense is the fact that the granular forms are 
rather less resistant to the action of antiformin than are the Ziehl 
forms; their resistance to other chemical and physical agents has 
not yet been reported upon. It is of interest to note here that 
the granular forms appear more frequently in the bovine than in 
the human type of bacillus. 

Closely allied to the problem of their biological relationship is 
that of the chemical relation between Ziehl and Much forms. Here 
the views of Deycke and Much are probably correct. Starting 
with the fact that the Ziehl-staining property is dependent upon 
the fatty acid component of the bacillus, they believe that a pro- 
gressive loss of this substance coincides with a progressive diminu- 
tion in the intensity and uniformity of the Ziehl stain; with its 
complete loss the bacillus no longer stains at all by Zielil. There 
remains, however, a substance capable of taking the Gram stain, 
probably a proteid. This material is impregnated with the neutral 
fat component which serves to protect it in some degree against 
the stain, accounting not only for the slowness with which this acts, 
but also for the fact that Much forms, unlike other bacteria of 
protein composition, are antiformin-fast. In support of this view, 
Deycke and Much^^ planned experiments with the action of neurin 
and other solvents upon masses of tubercle bacilli, and found that 
by increasing the action time of such solvents the ZiehJ stain could 
be made to become progressively weaker. Gram forms replacing 
Ziehl forms. These were in turn replaced by a homogeneous mass, 
at first staining by Gram, later failing to take any stain. According 
to this view the loss of fatty acid is a degenerative change, brought 


H. Much, Berl. klin. Wchnschr., 1908, xlv, 691. 

- Munch, med. Wchnschr., 1909, Ivi, 1985; ibid., 19io, Ivii, 633. 
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about by the protective forces of the body, or, as in the centre of 
caseous lesions, by a possible deficiency in nutriment. Matson 
has suggested that the fat-splitting ferments of the lymphocytes 
play a prominent part in the removal of fatty acid and that the 
proteolytic ferments of the leukocytes are very possibly responsible 
for the final degeneration of the granules themselves. 

The investigations to be here reported comprise forty-six sputum 
examinations upon forty-four patients, in all of whom lesions of 
the lung or of the bronchial or mediastinal glands were clinically 
present or suspected, but whose sputum on direct examination 
contained no tubercle bacilli. Many known positive sputa were 
also examined by this method; all contained many Gram-staining 
as well as Ziehl-staining forms. Where possible, two or three ounces 
of sputum has been used, otherwise the entire twenty-four expecto- 
ration. A direct smear was in all cases first examined by the usual 
Ziehl-Nielsen stain. The sputum was then concentrated by the 
modified Ellerman-Erlandsen method as follows; an equal amount 
of 0.6 per cent, sodium carbonate was added, the whole thoroughly 
shaken and allowed to stand at 37° C. for twenty-four hours; if 
complete homogenization had not occurred the time was extended to 
forty-eight hours. This mixture was then centrifuged five minutes 
at high speed and to the sediment an equal amount of 30 per cent, 
antiformin added. Digestion was allowed to proceed for twenty 
minutes, the mixture again centrifuged, the sediment washed with 
water to remove excess of antiformin, again centrifuged, and smears 
made from the resulting sediment. In searching for Much forms 
the so-called ‘'double stain” of Weiss was used. This consists of 
three parts of ordinary carbol fuchsin solution to one part of a 
carbol methyl violet solution, the latter prepared by adding nine 
parts of 2 per cent, carbolic water to one part of a saturated 
alcoholic solution of methyl violet. This stain is useful for. about 
twp weeks if not exposed to the air or to direct sunlight; after this 
time a precipitate forms rendering it useless. 

The technique found to give the most satisfactory results is as 
follows; the smear js immersed in the stain for forty-eight hours 
at room temperature, washed gently, covered with Gram’s iodin 
solution for five minutes, being brought to gentle steaming, decolor- 
ized with 5 per cent, nitric acid for one minute, 3 per cent, hydro- 
chloric for ten seconds, and washed with a solution of equal parts 
of acetone and 95 per cent, alcohol until no more color is removed. 
After drying the smear is ready for examination. No counterstain 
was used, as it was found that this added nothing to the ease of 
search and could at times prove confusing. Many modifications 
of this method were tried, including a quick method, in which 
steaming replaced the forty-eight-hour exposure to the stain, the 
use of a twenty-four-hour exposure, the effect of longer staining 
in the cold, and the relative value of I. K, I, and Lugol’s solution as a 
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mordant. The above outlined method was found to give the most 
clear-cut and reliable preparations, and all results were based 
upon it. In addition to a direct smear, a smear of the concentrated 
sputum was in each case examined by the Ziehl stain to serve as a 
control for the presence of Ziehl-staining bacilli in the antiformin 
concentrated sputum, and for the presence of undigested cocci 
which might prove a source of confusion with the Much granules. 
In several instances cocci were thus recognizable, and such prepara- 
tions are omitted from consideration. Twenty minutes’ search of a 
good preparation, using a mechanical stage, has been taken as a 
standard before either direct smears, concentrated sputum, or 
Much-Weiss preparations have been recorded as negative. 

With this method the granules appear as small, round, sometimes 
slightly ovoid bodies, frequently refractile, varying somewhat in 
size from a half to three-quarters the size of a staphylococcus, 
i. e., about 0.4 to 0.5 microns in diameter. In color they are of a 
blue- or violet-black, with sometimes a faint tinge of red. They 
may occur singly, sometimes in small groups, but are more often 
arranged in chains of from two to eight granules, usually of not more 
than four. The granules thus arranged in chains usually, but not 
always, show a faintly bluish tinged substance connecting them; 
this bacillus body may have a faint or a marked red tinge. In 
other instances isolated granules may show a delicate red halo 
or a faintly reddish prolongation. These various figures may all be 
found in known Ziehl-positive sputa, and the intermediate forms 
from the small isolated granule on the one hand to the solidly red 
bacillus on the other may be readily traced. Having regard to 
the somewhat remote possibility of confusion with cocci, only those 
preparations have been recorded as positive in which the granules 
either appeared in characteristic chains with a connecting substance 
between or showed a definite reddish prolongation. 

The cases studied group themselves clinically into three rather 
distinct classes. First are those in Avhich the tubercle bacillus has 
at some time been demonstrated, but has since disappeared coinci- 
dently with clinical healing. Of these some h^ve at the time of 
examination complained of symptoms suggesting a recrudescence 
of the old process; others have been subjectively and clinically 
well, save for slight occasional expectoration. In thisfgroup are 
comprised nine patients in whom the results were as follows : 


Ziehl (direct smear) . . . . 

Ziehl (concentrated sediment) . 
Much-Weiss method 



Positive. 

Negative. 

Per cent. 
Positive. 


0 

9 

0 


1 

8 

11 


6 

3 

G6 


A second group comprises those cases in which signs and symptoms 
warrant the suspicion of an early or of a mild, longer continued 
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tuberculous process in lung or mediastinum, but which have shown a 
persistently negative sputum. Fifteen cases are' included in this 
group, among whom the results were as follows: 


Ziehl (direct smear) . 

Ziehl (concentrated sediment) 
Much- Weiss method . 


Positive. 

Negative. 

Per cent. 
Positive. 

0 

15 

0 

2 

13 

13 

11 

4 

73 


The largest and most important group comprises those_ cases in 
which the clinical picture is that of long-standing cough with more 
or less profuse expectoration, subject to exacerbations and remis- 
sions, occasional manifestations of a mild toxic absorption, and upon 
physical examination, signs, sometimes of a fibroid process of vary- 
ing extent, sometimes of bronchiectasis, sometimes of chronic 
bronchitis or emphysema. Occasionally there are signs suggesting 
glandular enlargement in the mediastinum or root of the lung with 
an otherwise negative chest. Here too are included several cases 
of recurring asthmatic attacks without other symptoms. A few 
of this group are reported to have shown tubercle bacilli at one 
time or another, some have undergone sputum examinations 
extending over many years with no positive result. Among this 
group the results are as follows in twenty-two examinations: 


Ziehl (direct smear) . . . . 

Ziehl (concentrated sediment) . 
Much- Weiss method . . . . 


Positive. 

Negative. 

Per cent. 
Positive. 

•0 

22 

0 

2 

20 

9 

18 

4 

82 


In addition, one specimen of chest fluid from a patient with frank 
lung tuberculosis has been found to contain Gram-staining forms 
though no Ziehl-staining organisms could be demonstrated. Also, 
the urine from a patient with clinically undoubted tuberculosis of 
the bladder contained rather numerous Gram forms, though the 
Ziehl stain gave entirely negative results. 

If the results in these three groups be added together, it will be 
found that of the 46 examinations 5, or a little over 10 per cent., 
were positive for Ziehl-staining organisms in the antiformin concen- 
trated sputum, while 35, or about 76 per cent., showed Gram-stain- 
ing forms. The preponderance of sputa containing Much forms in 
Groups II and III seems especially significant upon the supposition 
that this type represents a resistance form of low virulence. The 
individuals of the latter group were nearly all leading rather active 
normal lives, and were not seriously inconvenienced by the cough, 
slight shortness of breath, recurrent asthmatic attacks, frequent 
attacks of acute bronchitis, or mild toxic symptoms for which they 
presented themselves. The results in this group are further of 
considerable significance for the prophylaxis and prevention of 
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tuberculosis. The readiness and rapidity with which these granular, 
Gram-staining forms may, under favorable conditions, transform 
themselves into, virulent Ziehl-staining bacilli has been proved by 
the work of Much, Wirths, and others as noted above. If now 
these forms are present in the background of some proportion of 
cases of chronic bronchitis, old age emphysema, recurring asthmatic 
attacks, and other chronic lung conditions in which there seems no 
reason for suspecting tuberculosis, and so for enforcing proper 
care of the sputum, it is not hard to believe that such cases may be 
a really important factor in the spread of tuberculosis. 

The individuals in these groups represent common types of 
patients in whom the problems of diagnosis or of management may 
be puzzling. In the first group this uncertainty presents itself in 
the necessit5'- of deciding whether a slight occasional expectoration 
or a tendency to frequent colds with accompanying expectoration, 
in the presence of otherwise entirely negative findings, is to be 
regarded as significant of continued active infection. In the second 
group there arises the question whether trifling or obseure symptoms 
and physical signs have anything to do with tuberculosis; upon a 
correct decision depend most important questions of management. 
The widely varying clinical pictures of the third group may suggest 
equally various possible etiologies, of which a latent tuberculosis 
may appear the least probable. 

In conclusion, it may be said that this work, undertaken with 
some skepticism, has resulted in the conviction that the granular 
forms described must be regarded as identical, for diagnostic pur- 
poses, with the ordinary Ziehl-staining form. In any patient 
suspected of tubereulosis in whom Ziehl forms cannot be demon- 
strated, it is as important to search for Gram-staining forms as it 
was for the Ziehl-staining bacilli, and a diagnosis of tuberculosis 
cannot be certainly excluded until such search has proved negative. 
The type of case in which they are characteristically present strongly 
supports the conception that they represent a resistance stage of 
low virulence, and their presence alone warrants a much more 
favorable prognosis than does the presence of Ziehl forms. Further, 
they are probably a definite factor, of as yet undetermined impor- 
tance, in the spread of tuberculosis. 

I wish to thank cordially Doctor Carroll E. Edson for the privilege 
of studying many of- these cases and for’ much kind assistance in 
the work. 

The following histories of patients showing Much forms are 
appended as tjqiical of those cases which have been grouped in 
each of the three classes above noted. 

Group I. H. B., a single man, aged twenty-three years, has had 
since he was twelve years old two or three asthmatic attacks a 
year, coming usually in winter, lasting three or four weeks. There 
have been no attacks for the past three years, but he has had 
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several severe colds each winter. In the spring of 1912 he began 
to “run down,” was tired, with not much loss of weight. Cough 
began in July with a little yellow expectoration. Tubercle bacilli 
were found in September, 1912. At this time he had dulness, 
increased fremitus and whisper, prolonged breathing, and a few 
rales after cough at both apices in front. No fever. 

Under rest for four months the cough and expectoration entirely 
ceased, the rales disappeared, and in six months he took up active 
business. In September, 1913, he took a three days’ trip, involving 
laborious mountain climbing, without apparent ill effect. 

During January and February, 1914, he had a succession of 
severe colds, with temperature, cough, sweating, and much loose 
expectoration. When seen in April he had occasional cough, 
with slight white expectoration. No signs of activity could be 
detected in the lungs; he was afebrile and his general condition 
was excellent. At this time the sputum was negative to Ziehl, 
both in direct smear and in the concentrated sputum, but positive 
by the Much-Weiss method, showing many scattered granules 
and occasional chains of two or three. Both cough and sputum 
have since entirely disappeared. 

Group II. Mrs. J. F., aged thirty-two years, had, in September, 
1912, a bronchopneumonia in the left lower lobe, and was in bed 
five weeks. This was followed by a dry pleurisy on the right side. 
Since then there has been a persistent cough, with a little morning 
expectoration (January, 1914). She has had several mild attacks 
of bronchitis this winter with increased cough and expectoration. 
There has been one negative sputum examination. She was at 
this time twenty-five pounds below weight, very nervous; the pulse 
was 100 to 110, with no elevation of temperature. There was occa- 
sional pain under the sternum without relation to food or exertion, 
and no other symptoms. 

Chest examination showed slight dulness in the riglit mid-back 
from the fourth to the eighth rib inside the scapula, without change 
in voice or respiration. No rales. The chest was otherwise 
entirely negative. The Roentgen-ray gave a definitely enlarged 
bronchial gland shadow corresponding to the area of dulness. 
Sputum examination was negative for Ziehl-staining forms in both 
direct smears and concentrated sediment. By the Much-Weiss 
method there were present chains of two and three granules, and 
occasional granules showing definite reddish prolongations. 

Under rest and forced feeding the patient has gained weight and 
is less nervous; the substernal distress has disappeared, cough and 
sputum have gone, and she feels well. The chest examination 
remains the same. 

Group III. C. R. R., a widower, aged forty years. One brother 
died ot tuberculosis ten years ago. The patient had pneumonia 
twenty years ago. In 1907 he had an acute appendicitis, with 
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operation, and has never regained his full strength. Sometime 
during that year he began to have considerable cough and expectora- 
tion, which has continued since. In December, 1909, he was in bed 
for a month with a “heavy cold,” having much cough, fever, and 
sweats. In the spring of 1910 he had blood in the sputum, with a 
great deal of pleural pain in the right lower axilla. Sputum exam- 
ination was negative for tubercle bacilli. The chest in January, 
1911, showed exaggerated breathing at the right apex, with feeble 
breathing and a few moist rales in the right lower axilla. 

From this time imtil seen in January, 1914, he has had continuous 
cough, with from a quarter to two ounces of yellow sputum a day; 
occasionally this has been blood-stained. He has had numerous 
acute flare-ups with fever, lasting one to three weeks, and has 
complained at various times of considerable muscular and joint 
aching. The chest has repeatedly shown rales at one or both 
apices, above and below the clavicles, and in the right lower axilla, 
but on the whole there has been little permanent extension of 
involvement. Repeated sputum examinations have been negative 
for tubercle bacilli. He has continued an active business life. 

Sputum examination in January, 1914, showed no Ziehl-staining 
organisms either in direct smears or in concentrated sediment. 
In the Much preparations there were present very many granules, 
arranged both in short chains of two and three and in long chains 
of four, five, and six granules. 

Since this time his general condition and symptoms have remained 
much the same. A further sputum examination has not been 
possible. 


HODGiaN’S DISEASE: A STUDY OF A SERIES OF 
TWENTY-FIVE CASES. 

By W. F. Cunningham, M.D., 

SENIOR INTERNE PATHOLOGIST, ROOSEVELT HOSPITAL, NEW YORK. 

(From the Pathological Laboratory of The Roosevelt Hospital.) 

In the past five years we have had at the hospital 23 cases of 
Hodgkin’s disease; 6 were females and 17 males; of the latter 
1 was a negro. This gives a ratio of 1 female to 2.8 males, 
but the admission proportion to this hospital is 1 female to 1.7 
males. Considering this from our experience, it is relatively and 
absolutely more common in men than in Avomen. Reed’s^ series 
gave 7 males to 1 female, and Bunting,^ in two series, gives 15 

' Johns Hopldns Hosp. Report, 1902. 

- Johns Hopkins Hosp. BuU., 1914, xxv, 173. 
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to 10 and 15 to 13. Clark® refers to a series of 43, 37 of which 
were in men, and Ziegler, 149 males and 71 females. Roughly 
this shows it to be about twice as common in men as in women. 

Thirteen of the cases occurred in the third and fourth decades, 
and four each in the first and second. We are unable to make the 
distinction referred to by Bunting of the majority of males being 
under 34 and that of females being over 33. It is generally accepted 
as a disease of youth and early adult life, with occasional cases at 
both extremes. Ziegler gives 45 per cent, of cases between 21 
and 40. 

The primary foci have been, as far as observation permits, 
cervical 13 (left 7, right 4, undetermined 2), axillary 3, retroperi- 
toneal 3, right femoral 1, intestinal 1, and undetermined 2. Of the 
latter the first lesion noted was the skin, but we do not consider 
this as primary. Practically all writers agree to a primary cervical 
involvement in the majority of cases, and suggest the mouth, gums, 
tonsils, nose, and accessory sinuses as the portal of entry of the 
infecting agent. Reed‘‘ considered all cases of this origin, saying 
that no case had been described in sufficient detail to permit of a 
positive statement that the disease started elsewhere. We have 
had one case of primary intestinal origin, and Bunting® details 
a case of inguinal involvement following a cystitis. Three of the 
cases were diagnosed following operation and removal of retro- 
peritoneal -tissue. These cases are, in all probability, of primary 
intestinal origin. In only two of our cases (5 and 16) has the onset 
been definitely traced to previous infections, and both of these were 
from the throat, tonsillitis, and diphtheria. 

The following cases are cited from Ziegler’s® series of 220 cases. 
Primary cervical involvement 50 per cent., supraclavicular and sub- 
maxillary 6 per cent., axillary 10 per cent., mediastinal and inguinal 
3 per cent., spleen 9 per cent., and retroperitoneal 10 per cent. 

It is found more commonly in the lower classes, but that it is 
quite cosmopolitan in its tendencies is shown by the fact that eight 
countries are representated in this short series. 

The time elapsed between the first sign of the disease and 
consultation has varied from a few weeks to ten years, with an 
average of ten months. The following are given as the reasons 
for consultation; 

1 . Tumor alone, 14. 

2. Pain alone, 4 (epigastric, 1; right, lower abdomen, 2; right 

arm, 1). 

3. Tumor and pain, 2. 

4. Chills and fever, 2. 

5. General weakness, 1, 


= British Med. Jour., 1901, ii, 701. 

* Loc. cit. 

« Die Hodgkinische ICrankheit, Jena, 1911. 


^ Loc. cit. 
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Eight of the cases were without symptoms throughout the 
observed course, but all of these with one exception were under six 
months’ duration; of the remaining 15 cases, 5 complained of 
pressure pain, 4 abdominal pain, obstruction, gastric ulcer, and 
appendicitis, and 2 of general bodj'- pain. It is to be regretted that 
we did not have autopsies in more cases, but particularly in Case 
20, who suffered severe pain in the back and bones, to determine a 
possible relation to myeloma or myeloblastic pseudoleukemia of 
Sternberg.^ 

The other prominent subjective symptoms were general wealmess 
and chills and fever in 6 cases, loss of weight in 8, profuse night 
sweats in 4, pallor in 2, pruritus in 2, toxic vomiting and jaundice 
each 1. One writer® refers to prurigo exantheme as a frequent 
early symptom, in one case having been present for three years 
before the development of glands. In only two of the cases did 
such sjTnptoms- appear before one year, and in one of the cases 
chills, fever, and sweats were the first symptoms; Cases 14 and 15 
developed such two months after onset.® Both these cases left the 
hospital against advice in very poor condition, the former with a 
temperature of 105°, the latter 103°, and lived only a short time. 
In the other cases such sjnnptoms developed after one year. We 
consider from a clinical stand-point two types, symptomatic and 
latent. 

SrMPTOJiATic Type, (a) acute, 3 cases; (b) chronic, 18 cases. 

(a) Symptomatic Hodgkin’s disease, as will be seen from the 
analysis, might be classified as acute and chronic. The former 
gives a distinct picture of acute toxemia, simulating typhoid, sepsis, 
or malaria, and runs its course in a few weeks to six to eight months, 
with progressive loss of weight, general weakness, chills and fever, 
night sweats, and sometimes vomiting. We have had three cases 
of this type, 10, 14, 15. Osier*® believed that such reactions were 
probably due to an intercurrent infection. 

Such cases are those reported by Karsner,** Chark,*® Hirsch- 
field, and Isaac.*® In the latter cases a description of one of 
the glands suggests that it was probably longer than six weeks’ 
duration, and of the type described in the next group. As the 
comse of this case was so acute, I will detail a brief resume. 
The patient, age sixty-one years, gave a history of swelling of the 
back of neck, of four weeks’ duration, followed shortly by marked 
weakness, swelling of feet, and diflBculty in breathing. The left 
cervical, right supraclavicular, and both axillary groups were 
moderately enlarged. The temperature was 101.4° to 103.6° F. 

^ Verhandl. d. deutsch. path. Gesellsch., 1912. 

® Pathologic d. primarer Krankungen des Lymphatischen and hematopotischen 
Apparates, 1915. 

s Ziegler, Loo. cit. Practice of Medicine, New York, 1907. 

“ Arch. Int. Med., 1910, iv, 175. “ British Med. Jour. 1901, No. 2, p. 701. 

Aled. Klinik., 1907, lii. No. 52. 
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The blood findings changed in two weeks from Hb. 20 per cent., 
red blood cells 2,290,000, white blood cells 24,000, to Hb. 15 per 
cent., red blood cells 1,190,000, white blood cells 20,000. In. six 
weeks from the onset of the swelling the patient died, running a 
subnormal temperature for several days before death. Ziegler^ 
cites a case of a few weeks’ duration, .and one very suspicious case 
acutely toxic of but a few days’ duration. 

(b) By the chronic cases we refer to those of long duration, 
characterized by exacerbation and remissions. These cases we 
find to be of more than a year’s duration, and many under better 
hygienic conditions, excision of active foci, hospital routine, and 
Roentgen-rays improve remarkably for certain periods, but the time 
comes when all these measures fail. The subjects pass into a state- 
which characterizes the acute cases, the picture of acute toxemia 
develops with high intermittent fever, which becomes subnormal 
a few days before death. , 

Case 6 appears as a good illustration of the effects of energetic 
Roentgen-ray treatment, the exacerbations and remissions clinically 
and subjectively, but with progressive lymphatic enlargement. All 
but five of the cases appear as this type. 

Latent Type. Two cases. 

The latent type manifests itself in a prolonged course over a 
period of years, with little if any subjective symptoms, save those 
referable to the local disturbance, absence of fever, chills and sweats, 
but characterized by pathological exacerbations in that the glands 
alternately increase and decrease in size. As an example par 
excellence of this variety we offer Case 24, of twenty-five years’ 
duration. Nowhere in the literature have I been able to find a 
case which approaches this in duration; the longest was a case of 
seventeen years. This man, with the exception of the disfiguration, 
appears in perfect health. A second case, 23, stands as another 
example. Of these cases the latter gives a typical pathological 
picture, but the picture of the former is masked by fibrosis. This 
type of case is of rare occurrence; by far the larger majority of 
cases come under the headmg chronic symptomatic; that is, the 
type of case which, according to Reed, Bunting, and others, runs 
its course in from three to five years. 

Many writers have attempted to designate Hodgkin’s disease 
from the tissue or location in which it develops, calling it abdomi- 
nal, splenic, hepatic, or lymphatic; but this classification is to 
be discouraged, as it is a systemic disorder, with marked local 
manifestations. Sternberg’^ advises the term pseudoleukemia for 
the groups lymphosarcoma, lymphogranuloma, and plasmoma, 
diseases with hyperplasia of lymphoid without leukemic blood 
findings, and speaks of an analogous disease of myeloid tissues, 

“ Log. cit. 

“ Verhandl. d. deutsch. path. Gesellsch., 1912, p. 22; ibid. 
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“myelogenous pseudoleukemia.” In contrast to this teaching, 
however, are the ca'ses of Sjunmers'® and Ziegler^^ of solitary 
splenic involvement. . , 

The spleen was involved in' seven of the cases, the liver in four, 
and the lungs and kidney in the case with autopsy. At the present 
time one of the patients has a diffuse infiltration of the left breast 
and a few nodules in the right. The above figures are certainly 
low, for the majority of the cases were seen in the first year. Could 
we have seen them at later dates our figures might nearer approach 
Clark’s^^ as in half of his cases an enlarged spleen was noted, 
while Ziegler gives 65 to 75 per cent, of cases with splenomegaly. 
The involvement of internal organs is merely a question of tune, 
and though a disease primarily selectively lymphatic, it causes a 



Chaht I 


compensatory lymphogenesis in other organs with subsequent 
involvement. It is on account of this fact that Hodgkin’s disease 
has been considered in the light of a new growth, but for late years 
there has been a tendency toward the opinion that it is of an 
inflammatory nature, occasionally showing malignant transforma- 
tion. Tusnoda^® is of the opinion that it is primarily a malignant 
tumor of IjTuphoid elements, with the inflammation as a matter 
of secondary importance. Dietrich^ believes it to be a granulo- 
matous Ijunphosarcoma. SjTnmers,-^ Harsner,-^ Yamasaki,"^ and 

Arch. Int. Med., 1909, iv, 218. Loo. cit. 

Loo. cit. Virchows Archiv, Band cciv, 205. 

Deutsch. med. Wchnschr., 1908, Heft. 27. 

Loc. cit. • " Loc. cit. 


Ztschr. f. Heilk. 1904, -xxv, 209. 
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and Hirsclifield,24 are of the ‘opinion that it is primarily. Hodgkin’s, 
but may undergo malignant transformation. 

The Wassermann reaction was made in seven cases and was 
found negative in each instance. 

Temperature. In thirteen of the cases the temperature was 
normal during observed course. It does not seem to be entirely 
dependent upon the duration of disease and the extent of involve- 
ment, but upon some factor which at present we are unable to reckon 
with. The duration varied in afebrile cases from two months to 
twenty-five years, but the larger percentage averaged about six 
months. This coincides with the absence of other clinical symp- 
toms which, as we have seen, occur in the majority of cases after 
six months. The extent of involvement in these non-febrile cases 
was as follows; unilateral cervical 5, general glandular 2, retro- 
peritoneal 2, femoral 1, and general glandular with enlargement of 
liver and spleen 1 . 

The cases we have had an opportunity to observe for much 
longer periods are those clinically ill with all the signs of an acute 
infection with a very variable temperature. Here the duration is 
seen to be of more than seven months in the majority of the cases. 
The known involvement in these cases was bilateral axillary and 
cervical 2, bilateral cervical 1, retroperitoneal 2, geperal glandular 
1, cervical and spleen 1, and extensive glandular and visceral 1. 
Considering these cases individually, many similar cases will be 
found in the foregoing group. This fact is certainly a strengthening 
link in the infectious theory. 

From a study of the temperature charts of these cases the striking 
feature is the extreme irregularity of the temperature wave. There 
is no set type for any one case, for all the classical curves, of tubercu- 
losis, typhoid, sepsis, and malaria, are simulated, the tuberculous 
type perhaps being more often seen. No two charts resemble 
one another. One case, Chart I, with early retroperitoneal involve- 
ment, was admitted to hospital with a temperature of 104° and a 
suspicious history of acute appendicitis. At operation the appendix 
was found to be normal but about the cecum was a rather extensive 
glandular enlargement, a small portion of which was excised for 
diagnosis. The temperature gradually descended to normal on 
the sixth day, and remained so. 

Another case. Chart H, with a history of several months of 
attacks of fever, chills, and sweats, was admitted to hospital, and 
for nine days temperature was normal. It then rose in twenty-four 
hours to 102.6°, vdth a morning drop to 99° to 103.6° and 104° 
on the two following days. For six days it again remained normal, 
with gradual rise to 104°, oscillating between 101° and 105° for 
five days, and continuous 104° to 105° for three days, when the 
patient left the hospital against adviqe and has not been heard from 

' =' Folia Hemat., 1910, x, 07. 

VOL. 150, xo. 6 . — DECEMBEn, 1915. 29 
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since. This is the best example we have had of the so-called Pel 
Ebstein recurring fever. This type of fever, according to Fabian, 
occurs in about 50 per cent, of cases, and is seen in other con- 
ditions, such as carcinoma of internal organs. The same writer 
quotes Gowers, finding it in two-thirds of cases. According to 
Zeigler it occurred but eight times in a series of 220 cases. 



Chart III is that of a boy, aged nine years, who a year previous, 
with extensive cervical involvement, had a normal temperature 
through six weeks’ observation. The reaction as seen in the chart 
was followed for nine weeks by practically a normal temperature. 
One year later temperature for eleven weeks was very irregular. 


Centralbl. f. AUg. Path., 1911, xxii, 145. 
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Chart II (Continued) . 
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98°, lor, 102°, with evening elevations, it being normal for one 
week before death. 

The course represented in Chart IV is that of a female, aged 
twenty-four years, with an extensive cervical and axillary involve- 
ment. This was followed by periods of 99° to 101°, occasionally 
to 103°, but for three weeks before death was frequently subnormal. 
A case very similar but with more extensive axillary involvement for 
one week gave a temperature of 99° to 101°. Temperature taken 
frequently since has been normal. In the former case (Chart IV) 
the lungs, spleen, and kidneys were involved; in the latter case the 
left breast is diffusely hard and infiltrated, but there is no evidence 
of visceral disturbance. 



Chart IV 


Why one case with a slight involvement and another case with 
an extensive involvement should show such diversity in toxicity 
and clinical findings could perhaps be best explained on the infectious 
theory. During the febrile attacks there is apparently no change 
in the pathology of the disease, but Zeigler suggests that these 
reactions are due to metastases to internal organs. 

In five of the active febrile cases blood cultures were taken and 
were all reported negative. If the organism described as the 
etiology is responsible, no better cases could be obtained to rule out 
at least a septicemia. These cultures wqre made on the ordinary 
laboratory media grown aerobically. With the now improved 
teclinique along these lines and with enriched media, if there is an 
associated septicemia, it will not be long before it is worked out. 
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Physical Status. Seven of these patients were in good general 
physical health, showing nothing of importance except local con- 
ditions. In these the average duration of the disease was five months. 

The most common physical signs exclusive of the specific trouble 
are referred to the lungs, i. e., a few cases of marked recurring 
hydrothorax. One case was tapped six times and a cloudy straw- 
to amber-colored fluid obtained, showing 97 per cent, lymphocytes 
and 40 per cent, by volume of albiunin; at the autopsy the lungs 
presented an extensive process of Hodgkin’s disease. In another 
case the fluid obtained was of a greenish, milky color, with 400 
cells per cm.; polynuclears 32 per cent., lymphocj4;es 68 per cent., 
pseudochylous fluid. A third patient whose sputum was negative 
for tubercle bacilli on four examinations, was tapped eleven times, 
the fluid varying from a light amber to a dark brown, containing 
few cells and 1.5 per cent, of albumin. The fluid is not diagnostic, 
as it closely resembles that seen in the exudation of tuberculosis. 
Two other cases gave signs of a dry pleurisy at the base, and one, 
suspicious signs of tuberculosis at the left apex. 

Five of the cases showed markedly hypertrophied tonsils, and from 
these were elicited frequent attacks of tonsillitis. In two others 
the teeth and gums were in very poor condition. Pyorrhea in 
one case and a protracted stomatitis in another had been very 
troublesome. 

In this connection it seems appropriate to refer to some recent 
work done on the bacteriology of cervical glands. From three 
cases of tuberculous lymphadenitis, one case of large round-cell 
sarcoma (primary mediastinal), one case of Hodgkin’s disease, and 
one gland diagnosed by Bunting as a typical Hodgkin’s picture, 
but by Warren, Mann, Butterfield, and the writer as a peculiar 
metaplasia, a diphtheroid organism has been obtained, closely 
related to, if not identical with, the so-called B. hodgkini of Negri 
and Miermet,^® Fraenkel,^^ Bunting,^ and others. A gland from 
an active Hodgkin’s disease planted on favorable media, such 
as Dorsett’s egg and glycerine phosphate potato agar, after three 
weeks’ observation is still sterile. We are inclined to believe that 
this organism is not the specific cause. 

The Present Status. The present status of the cases is as 
follows: 7 have died, 2 of these directly' following operation, 1 of 
which died with the picture of acute toxemia. This case at opera- 
tion presented two large retroperitoneal masses, and a section was 
removed for diagnosis. Patient returned to ward in good condition, 
but a few hours later was taken with a shaking chill, temperature 
104°, and frequent projectile vomiting. The following day tem- 

Contralbl. f. Bakteriol., 1913, Ixviii, 292. 

Munch, med. Wchnschr., 1910, Iviii, 655. 

Arch. Int. Med., 1913, xv, 236; Jour. Amer. Med. Assoc., 1913, Ixi, 1S03; ibid., 
1914, Ixii, 516; Johns Hopkins Hosp. Bull., 1914, xxv, 173-177. 
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perature rose to 105.6°, followed by chill, collapse, and death. 
It was suggested at the time that operative interference may have 
liberated an excess of toxin, producing a condition analogous to 
postoperative thyrotoxicosis. The average duration of life in the 
other 5 cases was two and a half years, the longest being two years 
and eleven months and the shortest eight months. 

Of the remaining 16 cases, 9 have not been heard from, 5 show 
recurrence or active manifestations, 1 is latent, and 1 is in good 
health. The average duration to date has been three years, exclu- 
sive of the one of twenty-five years’ duration, the shortest one and 
the longest ten years. From present indications may of them 
will probably live a few years longer, but the prognosis of longevity 
in Hodgkin’s disease is an uncertain factor even when there is an 
extensive involvement. 

Since making these tabulations. Case 24, of twenty-five years’ 
duration, shows remarkable change. The neck swelling has 
increased markedly, causing pressure on the larynx and trachea, 
and there is pronounced edema of the left arm and both legs. 
Fifteen years ago this patient received a Roentgen-ray burn, and 
on the advice of our roentgenologist, Dr. Learning, this form of 
treatment is now contraindicated. 

Microscopic Pathology. When one attempts to add anything 
to the microscopic pathology of Hodgkin’s disease, little if anything 
will be new, for it has been very well covered by Reed, who made it 
what it is in this country. In the earliest description of this subject 
the original paper of Hodgkin, the gross appearance was completed 
by the term “cancer cerebriformis,” unqualified but presumably 
because of the close resemblance to the gray matter of the central 
nervous system. 

From the study of these cases it is my contention that the Dorothy 
Reed type is not a special form of Hodgkin’s disease, but is the 
picture which makes Hodgkin’s a distinct entity. Sections taken 
from various glands of a group enlargement give graded pictures 
from simple hyperplasia of lymphoid elements to the characteristic 
whirlwind fibrosis; but in some, if that group be the result of 
Hodgkin’s disease, there will be that picture as described by Reed. 
It is a quantitative change, a stage not a qualitiative one. For 
this reason it is to be recommended that when one performs an 
operation in view of obtaining a gland for diagnosis, several glands 
should be excised as at either ex-treme a positive diagnosis is difiicult. 
There js_ apparently no relation between the picture of glands and 
the clinical course of the disease. The ' so-called experimental 
Hodgkin’s in the ape with its marked necrosis attributed by Bunting 
to the virulence of the infecting agent is something one rarely sees 
in human histology, but we occasionally see glands with marked 
endothelial hyperplasia and large areas of necrosis as the result 
of a pyogenic infection of low grade and of long duration. Over 125 
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sections taken from 23 cases have been carefully studied in this 
connection, and in only two specimens were areas of necrosis found. 
In these, two in each case, thej'^ were small, circumscribed foci of 
necrosis and polynuclear reaction. 

To make different points clear, it is well to consider four stages 
which are by no means distinct but merge into one another imper- 
ceptibly in the same gland. 

I. Hyperplasia of lymphoid elements. 

II. Hyperplasia of endothelial elements with giant-cell formation. 

HI. Beginning fibrosis and loss of original architecture of gland. 

IV. Fibrosis, atrophy of lymphoid elements, masking of charac- 
teristics. 

The earliest pictures of Hodgkins disease are like those of any 
infection or irritation, a hyperplasia of lymphoid elements, and 
though the disease be suspected clinicallj’’, a histological diagnosis 
cannot be made, although “probably or suspected Hodgkin’s” is 
justly resorted to. Sections from Cases 5, 6, 8, and 20 clearly 
demonstrated this point. In Case 5, with moderate enlargement of 
glands on the right side of the neck, many sections presented a 
hyperplastic 15 '^mphoid structure without other diagnostic features. 
This patient returned two years later with recurrence on the right 
side of the neck, and the glands were typically those of Hodgkin’s 
with Reed cells, epithelioid cells, fibrosis, and eosinophiles. At the 
present writing this patient has a walnut-sized gland in femoral 
group and feels perfectly well. 

From Case 6 another diagnosis of “suspected Hodgkin’s disease” 
was made, and two years later the histology Avas unmistakable. 

In Case 8 the examination of a small node offered nothing but 
hj^erplastic Ijonphadenitis; the later examination of a larger 
gland gave a picture of moderately advanced healing. The his- 
tology of Case 20 had been particularly interesting. SeA'^eral large 
areas of a nodular. skin lesion had been excised and subjected to 
examination. All the earlier sections showed the same picture — 
fibroblastic reaction — ^fibrosis, round-cell infiltration, with a few 
eosinophiles and polynuclears and numerous small bloodA^essels. 
Sections from glands gave a tj’pical picture, and later sections 
from skin presented lymphogenetic areas AAuth endothelioid cells 
and giant-cell reaction. This case demonstrates A'^ery aa^cII the 
primary compensatory lymphogenesis with subsequent involA’’ement. 

A point which appears to be of some value in this hyperplastic 
stage is the dearth or absence of the so-called germinal centres, for 
in glands of other sources they are of common occurrence. To 
conclude this stage it might be well to consider for a moment 
the derRation of the lymphocjffies. The origin of lymphocytes 
under all conditions in health and disease is not knoAA'n. 

Fleming,”® after demonstrating that efferent lymph AA^as more 

25 Arch, f, mikr. Anat., 1885, xxiv, 70. 



CUNNINGHAM: HODGKIN’s DISEASE 


881 


cellular than afferent, in a classical article, basing his observations 
from glands of lower animals adopted the term “ keimcentrum” 
to designate the peculiar and variable collection of cells seen in the 
follicles. This work was done on normal lymphatic tissue, and it 
was -concluded that lymphocytes were produced by proliferation of 
mother cells of centres which in turn developed from certain cells 
of reticulum. Cases 8 and 19 seem to support this view, showing, 
as they do, lymphocytes developing in the centre of these centres 
in small follicular collections. These are the only instances of the 
kind that I have seen or heard of. 

That not all lymphocytes are developed from these germinal 
centres is supported by the following: (1) We occasionally see 
nuclear division in lymphocytes themselves; (2) they develop in 
certain regions of the body where there has never been any evidence 
of these centres, as in the omental fat, liver, lungs, and skin; (3) 
in certain glands definitely hyperplastic we fail to see germinal 
centres or their remains. Bearing on this point, Fleming believes 
that the “ keimcentrum” is a transitory unit, increasing and 
decreasing, appearing and disappearing at intervals. Yet, on the 
other hand, in some glands the seat of chronic inflammation we see 
their remains as hyaline fibrous pearls; and in Hodgkin’s disease 
in the early stages when the lymphoid hyperplasia is at its height 
these centres are rarely seen. Yet these glands continue to enlarge, 
the predominating cell is lymphocytic, but they have no germinal 
centres to take origin from; (4) some writers believe they are 
derived from endothelium. 

Pari -passu with the increase in lymphoid structure appears a 
hyperplasia of endothelium and endothelioid cells. The endothelium 
of sinuses shows marked proliferation and scattered throughout the 
glands in variable numbers are cells of endothelioid type. These 
are most prominently seen in the reticulum of glands where many 
mitotic figures are made out. This picture is present in all the 
glands of series. With these smaller cells are seen many large ones 
more faintly staining with large polychromatic vesicular nuclei, 
containing one to three nucleoli; the so-called endothelioid, epithe- 
lioid, or giant mononuclear cell. These cells are present in eighteen 
of the specimens and multiply in part by karyoHnesis and in part 
by direct division. Owing to the distribution of these cells they 
apparently develop from the reticulum. But when one reviews the 
literature on this subject he hesitates to say that they do develop 
in this manner for there are as many theories as there are writers. 
Ziegler believes they are formed for the most part from typical 
fibroblasts, swollen pathological forms. Longcope is of the opinion 
that they are derived from the reticulum. 

A cell which has been prominent in this series and referred to b^^ 
Symmers, perhaps ordinarily termed a giant mononuclear cell, is a 
large very faintly staining cell with lobed and partially divided 
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pale nucleus. The protoplasm is not always clearly defined. We 
are beginning to place more Aveight on this cell, as it is quite as 
common as the Reed cell and seen many times Avhen there is no 
evidence of the latter. We believe it to be a transition stage of 
the smaller endothelioid cells, these dividing by indirect division 
to produce like cells and by direct division the stage referred to to 
produce typical Reed cells. Transitions from the endothelioid cell 
to the Reed cell are clearly made out in the various sections. This 
is in contrast to Fabian, who believes they are formed from large 
lymphocytes, to Sternberg, Symmers, and Reed, who believe them 
formed from endothelium of sinuses, but conforms to the views of 
Longcope. 

The Reed cells, giant multinuclear or sometimes termed mulberry 
cell, appear as a pathognomonic histological sign. At this date the 
description of such a cell is hardly necessary. In 17 of the 23 cases 
this cell has been found in varying numbers, containing from 2 
to 10 nuclei of central and radial placement. In a few instances 
the nuclei have been of peripheral arrangement, simulating the 
architecture of the Langhans giant cell, but the morphology of the 
nucleus is distinctive. 

Another cell type seen in one-quarter of the cases, which is very 
scarce and not of any value as an aid to the diagnosis, is a large 
clearly-defined cell with rather small deeply staining nucleus and 
large amount of eosinophilic protoplasm. They are seen occupying 
small spaces. The occurrence of eosinophiles in this disturbance was 
first noticed by Goldman, who believed they were withdrawn from 
the blood by some specific chemotactic powers. This has been 
attributed by Bunting to the destruction of lymphocytes, poly- 
nuclears appearing in excess with the destruction of endothelium. 
Ziegler speaks of their presence being more common in the fibrosis. 
This conforms with Bunting’s idea, and in reviewing the slides in 
this connection there seems to be this definite relation. They were 
present in large numbers in 50 per cent, of cases and absent entirely 
in six cases. Realizing that they rarely occur in large numbers in 
other conditions, and never in closely allied malignant states, their 
presenpe is of some significance by way of exclusion. 

Plasma cells are commonly described as an important feature, 
but there seems to be a great diversity of opinion in the interpreta- 
tion of the morphology of these cells. However, their presence or 
absence is of no diagnostic significance. In this study with the 
ordinary stains they were definitely made out in but a few instances. 

The fibrosis manifests itself early in a thickening of the capsule 
and trabeculse with a diffuse fibroblastic reaction and fine fibrillar 
fibrosis, the diffuse fibroblastic reaction being clearly made out 
at the onset of the endothelial reaction. As this process advances 


Centralbl. f. Allg. Path., 1892, iii, 605. 
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the prepondercance appears to arise from trabeculae, and in vep'- 
late stages gives rise to a pieture designated as whirlwind fibrosis. 
With the advent of fibrosis, lymphocytes become fewer and fewer, 
and though widely disseminated, there is in reality an atrophy. 

The endotheliod cells in the same way give place to or in part give 
rise to the fibrosis. Bloodvessels become much thickened, and 
where there is a retention of germinal centres there is a central, intra- 
and perifibrosis. It is impossible to say whether the giant cells 
disappear entirely or give rise to the fibrosis. The glands lose their 
original follicular and characteristic pathological architecture, and 
the termination is a loss of the cellular fibrosis with hyalinization. 
This has been designated by Symmers®' as “healing in Hodgkin’s.” 
The diagnosis cannot be made from such a gland or differentiated 
from the end-results of an acute lymphadenitis, tuberculosis, or 
syphilis. One, many, or all these gradations may be seen in one 
gland or its group. 

In none of the cases has there been a clearly-defined picture of a 
transformed or superimposed malignancy. Case 23 was that of a 
middle-aged man, who had an axillary tumor of ten years’ duration. 
At operation a massive axillary lymphatic involvement with direct 
extension into the pectoral muscles was found. The extension 
resembled in all respects the picture seen in the glands, lymphocytes 
with giant mononucleated and multinucleated cells and fibrosis. 
There is in this case, undoubtedly, one of the salient features of 
malignancy, but the histology remains typical of Hodgkin’s disease. 

Vaccines. In spite of the recent findings of an organism (isolated 
from glands, not Hodgkin’s) similar to if not identical with the 
so-called B. hodgkini, several cases have been treated with vaccines. 

Case 19 was operated on one year ago, and since this time has had 
energetic treatment (in the out-patient department) by a vaccine 
made from B. hodgkini obtained from the Museum of Natural 
History. He returned to the hospital a few weeks ago and 
several recurrent glands were excised. These were cultivated in 
the operating room under strictly aseptic conditions, on egg media, 
glycerin-phosphate-potato-agar, and the ordinary media, and all 
tubes were sterile at the end of one month. 

Case 17 has been treated with vaccines and Roentgen-ray for one 
year. Although she feels in better health the glands are larger and 
the breast is infiltrated.^^ 

Cases 16 and 24 have progressed with constantly increasing and 
long-continued dosage. _ They haye had a fair trial, but since this 
organism is not the specific cause it seems futile and a waste of time 
and material to continue. 


New York Med. Jour., May 20, 1911. 

5- Under Roentgen-ray treatment alone all 
and the breast has returned to normal. 


glands have reduced greatly in size, 
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SujMMAry op Blood Findings. For this summary only those 
blood examinations which have been studied and later reviewed by 
Dr. Warren are considered. Several examinations ivere made on 
10 of the cases, and the average is found to be as follows: 


No. 

Hb. 

Red 

blood 

cells. 

White 

blood 

cells. 

Poly- ' 
morplio-' 
nuclcars. 

Lyni- 1 

plio- 

cytcs. 

Larce ' 
mono- 
nuclears. 

Transi- 

tionals. 

Eosino- 

opliilos. 

Baso- 

philcs. 

4 

70 

4,150,000 

74,000 

91.7 1 

3.3 

2.3 

2.4 

.0 

.3 

6 

GO 

4,300,000 

15,000 

76.8 ; 

6.7 1 

O.S 

12.6 

2.3 

0.5 . 

11 

75 

5,600,000 

20,000 

80.0 I 

11.0 

1.8 

6.0 

1 0.5 

1.15 

15 ' 

5S 

3,500,000 

14,000 

69 

2) 

2.3 

7.3 

1 1 

0.3 

16 

68 

4,360,000 

12,000 

68 

22.3 

2.3 

5.0 

2.3 

0 

17 

SO 

3,750,000 

11,000 

78 1 

11 5 

3.3 

5.8 

1 0.6 

0 

18 

90 

5,550,000 

19,000 

72.5 ! 

19.6 

0.6 

5.3 

1 1.3 


19 

94 

4,800,000 

16,000 

73.5 ' 

17 

0.5 

7.0 

0.6 


20 

56 

4,700,000 

62,000 

92 0 1 

1.5 

[ 2.3 

3.5 

1.3 

0.15 

24 

68 

4,000,000 

12,000 

71.0 

1 

15 

1 

1 5.3 

1 

6.3 

1.5 

0.6 


With some of the other cases the hemoglobin has varied between 
40 and 110 Sahli corrected and the red cells from 2,944,000 to nor- 
mal. These two units vary directly with the course and severity of 
the disease, and are of no diagnostic importance. 

The total leukocytic count and differential is a very variable fac- 
tor. It does not seem to bear any direct relation to the duration of 
the process. Considering the microscopic pathology we fail to find 
evidence of acute inflammatory reaction (necrosis or polynuclear 
infiltration) in these cases with high leukocytosis. It is, however, 
dependent on the severity or toxicity of the case and remains high 
in this tj^e of case when the temperature drops to normal. This 
leaves us to account for it for the greater part on the extent of 
involvement of the lymphatics and internal organs. Very good 
examples are offered in Cases 4 and 20, the former reaching 104,000 
the latter 112,000. Both these cases presented an extensive general 
involvement. A leukopenia was observed in only one case (Case 10) . 

In the differential counts the poljmuclears are relatively and abso- 
lutely increased, the lowest being 53 per cent, and the highest 97 
per cent. Blood platelets are increased. 

As seen in the table of blood findings the transitionals are found 
to be variable, though in general increased, in seyen of these being 
over 5 per cent., the highest being 12.6 per cent., the average 6.6 
per cent. The series is too small to lay too much stress on the 
diagnostic importance of a high transitional count, which is con- 
sidered by Bunting to be diagnostic when accompanied by chronic 
lymphatic enlargement. We have recently had a case of primary 
large round-cell sarcoma of the mediastinum with extension to 
clavicular glands which gave a transitional differential of 13.3 per 
cent. A mistaken diagnosis from blood findings alone could easily 
have been made in this case. For years a relative lymphocytosis 
had been' considered the usual finding, but none of the late reports 
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show this. In over 33 counts the- average was 14 per cent., and 
30 to 40 per cent, is unusual. The conclusions from such a small 
series are not of much value, for the picture is quite a variable one. 
The quotation of Fabian^^ this particular seems quite appropriate: 
“The blood picture changes in one-fifth part of an observation.” 


No. 

1 

Case. 

Adm. No. 

Case index. 

1 

Path. No. 

Result. 

1 

L. M. 


May 24, 1909 

286 

Lost trace. 

2 

P. B. 

B-1 

July 18, 1909 

588 

Lost trace. 

3 

F. DeM. 

B-181 

Feb. 17, 1910 

1910 

Lost trace. 

4 

S. J. 

B-257 

Dec. 24, 1910 

2056 

Died. 

5 

H. S. 

A-742 

Aug. IS, 1910 

3530 

Living; recurrence. 

6 

M. D. 

A-1439 


f 5503 

Died. 



D-36S6 


■ 




7736 


1 8938 . 




5568 




7 

M Or 

D-1554 

Feb. 11, 1911 


Lost trace. 

8 

j. a 

A-1819 

July 19. 1911 

6897 

Died. 

9 

A. H. 

D-1893 

July 17, 1911 

6572 

Lost trace. 

10 

F. K. 

B-2000 

Oct. 10, 1911 

7653 

Died. 

11 

A. tC 

H-221S 

Dec. 25, 1911 

8300 

Lost trace. 

12 

Mr. F. P. P. 

2888 

Aug. 5, 1912 

B-323 

In good health. 

13 

G S 

D-3998 



Died (?) 

14 

G. S. 

D-3998 ! 

Aug. 9, 1912 

B-355 

Died (?) 

15 

C. S. 

A-4S62 

May 7, 1912 

B-3183 

Died. 

16 

W. B. 

B-4380 

Oct. 4, 1912 

B-4529 

Recurrence. 

17 

E. L. 

A-5070 

April 30, 1914 

B-6581 

Active. 

18 

P. B. 

A-6036 

May 18, 1914 

B-6780 

Lost trace. 

19 

A. B. 

A-4987 

May 19, 1914 

B-6S38 

Active. 


1 



f 7608 

Died. 

20 

j M. G. 

A-2245 

Sept. 28, 1911 

1 7075 

I 7814 



i 



[ 8744 


21 

1 P. Q. 

B-6071 

Mar. 4, 1914 

. B-7045 

Died. 

22 

i M. S. 

D-0192 

June 5, 1914 

B-7028 

Living (metaplasia). 

23 

D. C. 


May 5, 1912 

B-9600 

Dead (?) 

24 

1 0. G. 

1 

1 A-6472 

1 

Dec. 1. 1914 

! 

B-8762 

Active. 


Conclusions. 1. Dorothy Reed Hodgkin’s is not a type but the 
classical picture; it stands as a distinct entity. 

2. The prognosis of Hodgkin’s disease is difficult. It is impossible 
to say that a case is cured. 

3. The treatment is excision of all foci of mfection and Roentgen- 
rays. 

4. Vaccines are of no value. 

5. For diagnosis in lymphatic disturbances more than one gland 
should be obtained. 

6. The following evidence is given to support it as an infection, 
bacterial or protozoan in origin; (o) the histology is that of an in- 
flammatory reaction; (b) injections of gland emulsions have caused 
temporary lymphatic enlargement in lower animals (literature); 

“ Ccntralbl. f. Allg. Path., 1911, xxii, 145. 
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(c) the fever resembles closely that of other infections; {d) the 
leukocytosis; (e) the exudate when serous surfaces are involved. 

7. The specific organism has not been isolated. A detailed report 
will appear later to support this. 

In concluding, I wish to thank Dr. Warren and Dr. Mann who 
have made this“ work possibly by their stastistics and cooperation, 
and Dr. McCreery for his earlier work on the histories. 


THE CITRATE METHOD OF BLOOD TRANSFUSION IN 

CHILDREN. 

By Richard Lewisohn, M.D., 

NEW YORK CITY. 


The citrate method of blood transfusion which I described in 
January, 1915,^ has rapidly gained great popularity. Theoretical 
objections against the mixture of blood with an anticoagulating 
substance have been overcome by practical experience. This has 
proved that the citrated blood is clinically as effectual as pure blood. 
The great simplicity of the method, which makes blood transfusion 
technically as easy as an ordinary saline infusion, has, of course, 
widened the applicability of the former, even in smaller commu- 
nities, and will certainly serve to popularize blood transfusion. 

The effectiveness of citrate of soda as an anticoagulant is, of 
course, nothing new. In fact, we all know that for many years it 
has been used quite extensively in the laboratories for the purpose 
of preventing blood from clotting. The dose used for this purpose 
was 1 per cent. 

I have often wondered why so much time has been spent in 
devising technically most complicated methods (vessel anastomosis, 
syringes, etc.) instead of applying this well-known drug in human 
blood transfusion. 

The. answer is given in the experimental part of my work, which 
I published in detail a few months ago.^ These experiments brought 
to light two important facts; 

1. That it is unnecessary to use 1 per cent, sodium citrate to 
prevent coagulation of the blood, but that 0.2 per cent, suffices. 

2. That sodium citrate used at the ratio of 1 per cent, would 
prove fatal in large transfusions of blood (1000 c.c.). 

This last fact answers the question why sodium citrate has not 
been applied before in human blood transfusion. The fear that this 
anti-coagulant might prove to be toxic when used in large doses is 


’ Med. Rec., New.York, 1915, Ixxxvii, 141. 
- Surg., Gynec. and Obstet., 1915, xxi. 
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a well-founded one. That sodium citrate may be safely applied 
for intravenous injection of large quantities of blood, without risk 
or danger to the patient is based on the fact that my experiments 
showed that a mixture of 0.2 per cent, citrate of soda is sufficient 
to prevent coagulation. 

These results of my animal experiments were of special impor- 
tance on account of another publication on this subject which 
appeared contemporaneously with mine. WeiP reported that he 
had injected up to 350 c.c. of blood mixed with 3.5 grams of sodium 
citrate. He had used this large dose of citrate because, evidently 
through some error in his experiments, he had come to the conclu- 
sion that 1 per cent, sodium citrate {i. e., the dose used in labora- 
tory work) was necessary to prevent coagulation. There was no 
warning in his paper against the possible toxicity of sodium citrate 
at the 1 per cent, ratio. My animal experiments show conclusively 
that if anybody had applied Weil’s dose for a large transfusion on 
the human being the results would have been fatal. The citrate 
method, which has proved harmless and efficient, when applied at 
the 0.2 per cent, ratio, would surely have been abandoned after a 
few trials if my experiments had not pointed out the toxicity of 
Weil’s dose and thus prevented others from using citrate at the 
ratio of 1 per cent. 

The atoxicity of sodium citrate at the 0.2 per cent, ratio (^. e., 2 
grams of sodium citrate to 1000 c.c. of blood) is best proved by the 
use of this method for transfusion of blood in small children. Blood 
transfusion in infants has great possibilities. Helena neonatorum, 
primary and secondary anemias, typhoid hemorrhages, some cases of 
marasmus, etc., yield remarkably well to blood transfusions and 
often show most startling results. All the older methods presented 
the greatest technical difficulties when applied in these little infants, 
and therefore blood transfusion has not been used sufficiently in 
small children. 

The technic is exactly the same as described for adults.^ The 
donor’s vein can be punctured proximally or distally, the direction 
to be chosen according to the individual case, whichever way the 
blood runs with the greatest facility into the glass receptacle. 
The blood is mixed in the glass jar with a 2 percent, sterile solution 
of sodium citrate at the ratio of 1 to 10 (i. e., 10 parts of solution 
to 100 c.c. of blood). For the reintroduction of the blood a very 
fine needle or cannula can be chosen. Thus one can inject the 
blood even in small children through a superficial arm vein of the 
finest caliber. This obviates any extensive dissection. By using 
so fine a needle one assures the slow injection of the blood and 
prevents the danger of sudden overloading of the circulatory sys- 
tem. The salvarsan flask- is attached to a stand and the 'blood 

‘ LoTcfT'"''' 1915 - 



888 


lewisohn; blood transfusion in children 


allowed to run into the vein drop by drop (in 1 case the injection 
of 350 c.c. thus took nearly an hour, and the three-year-old child 
stood this rather large quantity of blood very well, just on account 
of the slow injection). 

Among the 30 cases of blood transfusion in which I used the 
citrate method 7 were children. 

The first child in whom the new method was applied was a boy, 
aged five years, with extensive burns. He received two trans- 
fusions of 150 c.c. of blood. His hemoglobin was raised from 42 
to 72 per cent. The improvement in the general condition of the 
child was most remarkable. 

The second case was a child, aged three years, with hemorrhages 
from the intestinal tract. This child received its first transfusion 
(Lindeman’s method) in August, 1914. The hemorrhages then 
stopped for six months. The patient was readmitted to the hos- 
pital in February, 1915, on account of the recurrence of hemorrhages. 
A second transfusion of 200 c.c. of blood (citrate method) from 
the father of the child failed to stop the hemorrhages. An explora- 
tory laparotomy was then decided upon, preceded by another trans- 
fusion of 450 c.c. of citrated blood. An exploration of the stomach 
and duodenum was negative. Two weeks later the hemorrhages 
began again, and since the child was very anemic, another trans- 
fusion was advised; this time the Unger method was used. The 
improvement following this transfusion was only temporary and 
a fifth transfusion (citrate method) was given in May, 1915. Since 
then the child has picked up wonderfully. The hemorrhages have 
stopped entirely. The child appears to be in perfect health; but 
palpation of the abdomen now reveals an enlarged spleen. This 
probably explains the hemorrhages from the stomach. This case 
shows how much can be accomplished by repeated blood transfu- 
sions. In regard to the new method it shows that citrated blood 
is as efficient as unmixed blood. The reason that the clinical result 
of the last transfusion was so much better than that of the three 
previous transfusions (two done with the citrate method and one 
with the Unger method), is probably based on the fact that the blood 
of the last donor was exceptionally well adapted for this child’s 
blood. We know very little about the relative values of the blood 
of different donors. But it certainly is advisable, in cases Avhere 
one transfusion failed to give good results, to try another donor. 

The third case was a child, aged six months, suffering from an 
aplastic anemia. The child received two transfusions, each of 
100 c.c. The baby had remarkably improved and showed an 
excellent color. The child was readmitted two weeks later on 
account of severe gastro-enteritis, to which it succumbed on August 
15, 1915. In little infants a small amount of blood ought to be 
introduced repeatedly in order to safeguard against sudden over- 
loading of the circulatory system. 
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The fourth case was a nine-months-old baby; the indication for 
transfusion was a severe anemia. The child received 100 c.c. of 
blood and the hemoglobin was raised from 16 to 26 per cent. The 
child’s condition was decidedly improved. This was the only case 
in this series which had quite a severe reaction (rise of temperature 
to 102° F. without chill) following the transfusion. 

The fifth case seems to me to be the most interesting in this 
series. A seven-year-old girl had profuse intestinal hemorrhages 
on the fourteenth day of typhoid fever. The hemorrhages were so 
profuse that the child was in a dying condition; she was uncon- 
scious and the radial pulse was not palpable. An immediate trans- 
fusion was done; the blood was taken from the mother; 400 c.c. 
of blood were transfused. The change in the condition of the child 
was most remarkable. She reacted while she was receiving the 
blood and the pulse reappeared. The hemorrhages stopped and 
no further bleeding occurred during the course of the illness. The 
disease ran a very severe course, and to combat the marked sepsis 
a second transfusion was deenied advisable. This was again done 
by the citrate method, three weeks after the first transfusion. 
The symptoms of severe typhosepsis were not changed by this trans- 
fusion and the child died seven weeks after the onset of her illness. 
It is interesting to note that this child had a very marked anaphyl- 
actic reaction after the first transfusion, though the blood was 
taken from the mother. No reaction occurred after the second 
transfusion, for which a professional had been selected and properly 
tested. This case tends to show that theoretical objections against 
citrated blood are not based on facts; on the contrary, the citrate 
transfusion ought to be the method of choice in hemorrhages, 
because the coagulation time of the recipient’s blood is shortened 
immediately after the introduction of citrated blood. 

The sixth case was a three-year-old boy, a hemophiliac, who 
was very much exansanguinated from a severe hemorrhage (bite o 
the tongue) which had lasted for twenty-four hours. He received 
250 c.c. of citrated blood and the bleeding stopped immediately; 
his hemoglobin was raised from 19 to 39 per cent. 

The last case, the youngest in this series, was a baby, aged twenty 
days, which had been bleeding since its birth from the umbilicus; 
SO c.c. of citrated blood stopped the hemorrhages immediately and 
permanently; the baby was taken home a few days later. 
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Modern Aspects of the Circulation in Health and Disease. 

By Carl J. Wiggers, M.D., Assistant Professor of Physiology 

in Cornell University Medical College. Pp. 361 ; 104 illustrations. 

Philadelphia and New York; Lea & Febiger, 1915. 

The ever-increasing knowledge of the physiology and the patho- 
logical physiology of the circulation, through the studies of both 
the physiologist and clinician, makes necessary a hook or a mono- 
graph on the subject available to those who are unable to follow 
the large amount of literature upon the subject. To supply this need, 
Dr. Wiggers, long a student of the circulation, has brought out 
the present work. The monograph is divided into three parts: 
part one deals with the present-day conception of the maintenance 
of the circulation in health; part two describes the graphic methods 
of studying the circulation for the clinician; and part three correlates 
the first two parts with the simpler methods of diagnosis available 
at the bedside. With the subject matter arranged in this manner, 
one is enabled to follow readily the application of the physics 
of the circulation to pathological processes, so tliat the in- 
formation derived thereby is of use in the study of clinical 
material. This book is not written solely for the man who wishes 
to be thought up to the minute, but is in truth for the man who 
wishes to know and to study a clear and thorough exposition of the 
modern concept of the cardiovascular system which has revolu- 
tionized this branch of medicine in the past ten years. One learns 
the rationale of the uses and the interpretation of the results from the 
use of the sphygmomanometer, the electrocardiograph, the phono- 
cardiograph, the polygraph, and other instruments of precision 
employed in the study of the circulation. The aid that the work 
is bound to give those interested in clinical medicine will insure 
for it a marked success and a particularly hearty reception from 
those who wish to know exactly the whys and wherefores of the 
various procedures in the study of the circulation. J . H. M., Jr. 


SoziALE Pathologie. Von Prop. Dr. ihed. Alfred Grotjahn, 
Berlin. Second edition. Pp. 532. Berlin: Verlag von August 
Hirschwald, 1915. 

The second edition of this work comes enriched by three years’ 
experience the author has enjoyed while in charge of the Section 
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on Social Hygiene in the Hygienic Institute of the University of 
Berlin. While he has set himself a very ambitious task both as to 
size and complexity, he has performed it in a most interesting 
fashion, has furnished a great deal of valuable material, and, through 
the manner in which he has utilized this material to mould broad 
general concepts in regard to the relation between disease and 
social questions, has definitely supported his claim to originality. 

The work contains two main divisions, a special and a general 
part. The first deals with a vast number of individual diseases, 
sueh as individual acute and chronic infections, circulatory diseases, 
respiratory diseases, sexual diseases, nervous and mental diseases, 
occupational diseases, diseases particularly affecting women, infants 
and children, surgical diseases, ocular diseases, and others. Each 
disease in turn receives a systematic investigation to determine 
social-pathological data, such as the frequency of the particular 
disease, the amount of disability and loss of income it occasions, 
the prevalence of slight and abortive forms of the disease, the 
broad etiology of the disease, entailing a consideration of habits 
nutrition, environment at home and at work, etc., the effect of the 
disease on social conditions, medical treatment, insurance, and, 
particularly, the social treatment and prevention of the disease. 

This first part giving individual consideration to each special 
disease prepares the way for the second part dealing with problems ■ 
of wider range. The relative importance from a social stand-point 
of different groups of diseases, and especially the great influence of 
the diseases of infants, children and women, the relation of the 
physician to social medicine, the relation of social status to disease, 
the results of disease, for example, in shortening life and in limiting 
income, are discussed. The value of segregation in the case of 
many diseases is emphasized. Problems associated with degen- 
eracy and eugenics receive very special consideration. The author 
is particularly interested in the subject of the prevention of con- 
ception, first, as a preventive of the transmission of diseases or 
diseased tendencies, second, as a means in certain cases to obtain 
fewer and more vigorous offspring, and, third, as a real danger, if 
it is abused to the extent of unduly reducing the birthrate. • A 
steadily falling birth-rate he considers far more destructive for the 
German race than even the war now raging between the Germans 
and the English. However, a falling birth-rate that may be detri- 
mental to a nation as a whole at our present stage of uncivilization 
is not demonstrated by the author to be necessarily injurious to 
the individual himself, except as a part of that nation. 

^ It would be impossible to summarize the author’s views or discuss 
his conclusions in a brief review. Many of the questions presented 
are,_ and will long remain, unsettled. In regard to many of the 
subject m which science has clearly shown the path to follow 
the difficult task still remains to see that the proper measures are 
carried out. n T\,r T\/r 
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The Clinics of John B. Murphy, M.D., at Mercy Hospital, 

Chicago. Vol. IV, No. 3, June, 1915. Pp. 196; 90 illustrations. 

Philadelphia and London: W. B. Saunders Company, 1915. 

The most important feature of this number of Mvrphy’s Clinics 
is ‘“A Clinical Talk on the Diagnosis of Injuries of the Carpus,” 
a subject which fully justifies the addition of fifty-eight pages to 
the current literature. The more common injuries and their 
diagnostic signs are admirably presented from the stand-point 
of anatomic reasoning and are well illustrated by drawings and 
roentgenograms. The clinical aspects of four selected cases empha- 
size the possibility of accurate diagnosis and the necessity for 
appropriate treatment in a class of fractures and dislocations not 
infrequently neglected. In “A Talk on Appendicitis,” Dr. Murphy 
makes the astounding statement that “the average hospital mor- 
tality rate is just a little over 10 per cent.” The .statistics are 
taken from the printed annual reports of hospitals, and include 
appendicitis cases of all classes. Dr. William J. Mayo gives a talk 
on “Unsuccessful Gastro-enterostomy for Ulcer; An Analysis of 
its Causes, Suggestions for Better Technic.” His final statement,. 
“Looked upon as a whole, I ‘think nothing in the field of surgery 
has given such good results as the operative treatment of ulcer of 
the stomach and duodenum,” suggests the thouglit that many 
surgeons will have to gain an experience with the more modern 
principles and master the best technic before they can share this 
optimism. 

In the nine cases of various types with Dr. Murphy’s comments 
and the descriptions of operations, the reader will find new ideas, 
and perhaps old ideas presented in a new way, in sufficient number 
to commend this number of the Clinics. G. M. L. 


The Clinics of John B. Murphy, M.D., at Mercy Hospital, 

Chicago. Vol. IV, No. 4, August, 1915. Edited by Dr. P. G. 

Skillern, Jr., of Philadelphia. Philadelphia and London; W. 

B. Saunders Company, 1915. 

The August number of Murphy’s Clinics is edited by Dr. P. G. 
Skillern, Jr., of Philadelphia, and gives a summary of each case. 
There are thirty-two headings, an unusually large proportion of 
which deal with the surgery of the nervous system and are dis- 
cussed by Dr. Mix. The summary will be found useful to the 
regular subscriber who cannot spare the time - to read what had 
already been covered in previous numbers and the frequent refer- 
ences will enable the new reader readily to find the collateral 
subjects in former volumes. 
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The reviewer cannot feel convinced that treatment of the primary 
lesion of syphilis with sodium cacodylate masters _ the syphilis 
problem. In the case of papilloma of the bladder it is noted that 
the three glass test is dwelt upon as a method of determining the 
source of hematuria and that mention of cystoscopy is not made. 
In the case of “Typhoid Spondylitis in a Typhoid Carrier,” drain- 
age of a macroscopically normal gall-bladder and removal of a 
symptomless appendix furnish a striking illustration of how arthri- 
tis cases are handled. There are so few roentgenograms of typhoid 
spine on record that it is to be regretted that there is no mention 
of Roentgen-raj'’ examination in this case. G. M. L. 


Applied Immunology. The Practical Application oe Sera 
AND Bacterins Prophylactically, Diagnostically, and 
Therapeutically, mhth an Appendix on Serum Treatment 
of Hemorrhage, Organotherapy, and Chemotherapy. By 
B. A. Thomas, A.M., M.D., Professor of Genito-urinary Surgery 
in the Polyclinic Hospital and College. for Graduates in Medicine; 
Instructor in Surgery in the University of Pennsylvania; Asso- 
ciate in the William Pepper Laboratory of Clinical Medicine, and 
R. H. Ivy, M.D., D.D.S,, Assistant Instructor in Surgery in 
the University of Pennsylvania; Instructor in Genito-urinary 
Surgery in the Polyclinic Hospital and College for Graduates 
in Medicine, Philadelphia. Pp. 359; 5 colored inserts and 68 
illustrations. Philadelphia and London: J. B. Lippincott 
Company, 1915. 

Unlike the farmer’s basket of apples, this excellent book presents 
its faults in the opening chapters and thereafter improves steadily 
in worth and lucidity to the end. At the worst the faults are not 
important and consist of a certain carelessness in writing, especially 
in the introduction, and at times of a lack of that proper distri- 
bution of emphasis which is so helpful to the uninitiated. Thus 
isocytolysins are mentioned impartially with toxins and agglu- 
tinins, and such subjects as the antityphoid extract of Jez, anti- 
carcinomatous extracts, and the use of crotalin in epilepsy are 
enumerated merely to be condemned. Apparently the isolation of 
the rabies organism takes place between the tweffth and the sixty- 
fourth pages. 

Unhesitatingly, however, it may be stated that the book suc- 
ceeds most admirably in its object “to crystallize and detail the 
practical phases of serum and bacterin application in medicine 
tliereby enabling the student and general practitioner, with even 
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a slight laboratory experience, to appreciate the significance of, 
and more competently apply the principles underlying, immu- 
nology.” No more satisfactory brief description of the Widal phe- 
nomenon, the Wassermann test, tuberculin tests and tuberctilin 
therapy has been published. The opsonic index and bacterial inoc- 
ulations receive attention disproportionate perhaps to the other 
chapters, but certainly not to the importance of these topics. 
Finally, the appendices, especially that on chemotherapy and 
the various necessary technics, add still further to the usefulness 
and value of this very satisfactory work. 0. FI. P. P. 


Radiography, X-ray Therapeutics, and Radiuim Therapy. By 
Robert Knox, M.D. (Edin.), M.R.C.S. (Eng.), L.R.C.P. 
(Lond.), Hon. Radiographer, King’s College Hospital, London; 
Director, Electrical and Radiotherapeutic Department, Cancer 
Hospital, London, etc. Pp. 406; 64 plates, 246 illustrations, 
and frontispiece in color. New York; The Macmillan Company, 
1915. 

The author of this admirable book is, by way of introduction, 
a well-known English roentgenologist whose talent is recognized 
on both continents. His connections with numerous hospitals and 
in the capacity of editor of the Arcliiees of the Roentgen Rny, having 
recently succeeded Dr. Deane Butcher, are additional indications 
of his high standing among roentgenologists of his own country. 
The English language is lamentably weak in books on roentgen- 
ology, which are of use to those specializing in this branch or that 
can be safely recommended to those beginning a study of the sub- 
ject, but this is one of the very best so far published in this lan- 
guage. It is concise and at the same time comprehensive, and 
with a very few exceptions is thoroughly up-to-date, embodying 
the most modern views and methods and showing conversance with 
the latest literature. It is a book that can be of service to the 
roentgenologist and radium therapeutist, and is one of the very 
few that may be recommended to the student with a view of sup- 
plying him with useful knowledge without fear that he may be 
misinformed or misled. A section of reasonable length is devoted 
to the description and use of different forms of Roentgen-ray appara- 
tus and tubes, with, quite naturally perhaps, a decided leaning 
toward those of foreign design. One chapter deals with modern 
methods of localization of foreign bodies, which has become a most 
important use for Roentgen-ray work abroad during the past year. 
A very useful and instructive section is devoted to a roentgenologic 
study of normal bones and joints and of bone development. In his 
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presentation of gastro-intestinal diagnosis the author is extremely 
conservative, and possibly too much so, although he can hardly 
be criticised for this in view of the rapid strides being made in this 
department of roentgenology and the numerous and radical changes 
constantly being made in technic. The diagnosis of conditions of 
the thoracic viscera and urinary tract is far above any criticism. 
The entire diagnostic section is profusely illustrated by an excellent 
selection of reproductions, for the appearance of which the pub- 
lishers deserve the greatest praise. About one-third of the book 
is devoted to roentgen and radium therapeutics. The author’s 
description of roentgen technic is concise but thorough, and the 
freedom of the text from case reports is commendable. The section 
on radium therapy is preceded by a chapter on physics of radium, 
by Mr. C. E. S. Phillips. In conclusion, this book, can be con- 
scientiously recommended to roentgenologists for reference, to 
physicians and surgeons as a means of increasing their knowledge 
of the subjects discussed, and to the student in roentgenology as a 
text-book. H. K. P. 


A Laboratory INIanual and Text-book of Embryology. By 
Charles William Prentiss, A.M., Ph.D., late Professor of 
Microscopic Anatomy in the Northwestern Medical School, 
Chicago. Pp. 400; 369 illustrations. Philadelphia and London: 
W. B. Saunders Company, 1915. 

“This book represents an attempt to combine brief description 
of the vertebrate embryos which are studied in the laboratory, 
with an account of human embryology adapted especially to the 
medical student.” With these words, the author began his preface, 
and when one examines the worthy result of his efforts one is doubly 
regretful at the loss which American science, as well as his personal 
circle, has sustained in the author’s death, shortly after the comple- 
tion of this volume. In the introduction he urges the value of all 
well-preserved human embryos to the investigator, and suggests 
that aborted embryos and those obtained by operation in case of 
either normal or ectopic pregnancies should always be saved and 
preserved by immersing them intact in 10 per cent, formalin or 
Zenker’s fluid. One might add that the history of the patient should 
be as complete as possible on all points pertaining to the age of the 
embryo. In Chapter I, in the description of germ cells and fer- 
tilization, reference is made to the substance, which F. R. Lillie 
has shown to be produced in the ova of the sea-urchin, and named 
by him fertilizin. ^ This substance, Lillie regards as an amboceptor 
essential to fertilization, with one side-chain which agglutinates 
and attracts the spermatozoa and with another side-chain which 
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acth'ates the cytoplasm and initiates the segmentation of the ovum. 
After describing the segmentation of the fertilized ovum in the 
several vertebrate classes (Chapter II), the study of chick embrj'-os 
is briefly outlined in Chapter III. The stages selected are of 
twenty-five, thirty-six, and fifty hours’ incubation periods, which 
are sufficient to show important stages in the development of the 
main systems, of bodj'’ form, and of the membranes. Chapter IV 
is devoted to fetal membranes and early human embryos. Illus- 
trations are given of several of the young embryos which have been 
carefully studied during the last few years, and the anatomy of a 
4.2 mm. human embryo, studied and described bj’- His, is given 
in some detail. Illustrations of twenty-five stages, up to the end 
of the second month, are shown. As to the method of estimating 
the age of young embryos, the author judges it more correct to 
compute the age from the end of the last menstruation, or even, 
according to Grosser, from the tenth or twelfth day before the first 
missed menstrual period. In Chapters 'V and VI . the anatomy 
of pig embryos of especially 6, 10, 18 and 35 mm. length is described 
by the aid of dissection and serial sections. The author was well- 
known for his ability in dissecting these delicate objects, and has 
given a brief description of his method. The dissecting instruments 
include a binocular dissecting microscope and a sharp safety-razor 
blade, and the embryo must be hardened carefully to have the right 
consistency, neither too brittle nor too soft. In the remaining six 
chapters are given descriptions of the development of the various 
systems and organs of the human body. Frequent reference is made 
to recent work, and the numerous illustrations are drawn, for the 
most part, from the works of the main contributors to the science, 
hlany of the descriptions are necessarily brief, but the text is alwaj^s 
clear, and the book, as a whole, will surely realize its author’s aim 
in usefulness to the student. W. H. F. A. 


Medical Applied Anatomy. By J. B. Johnston, M.B., Ch.B., 
Lecturer on Anatomy, University College, London; lately Lec- 
turer on hledical Applied Anatomy, Edinburgh Post-Graduate 
Courses in Medicine and Surgery. Pp. 436; 146 illustrations, 
and 3 full-page plates in color. London: A. & C. Black, Limited, 
1915. 

The author of this work has endeavored to show the applieations 
of anatomy to the study of clinical medicine, and ivhile there are 
certain anatomical sections of the book which even by the widest 
stretch of the imagination, can have no possible direct relationship 
to internal medicine, still on the whole his efforts may be said to be 
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liiglily successful. In order to properly carry out his purpose the 
subject is treated according to systems rather than according to 
regions as is done with surgical applied anatomy. The first system 
discussed is the central nervous system and it comprises nearly 
half the book. Then follow chapters upon the organs^ of special 
sense, the digestion, the vascular, the respiratory and genito-urinary 
systems and the ductless glands. The anatomy of the various parts 
is described and with the anatomical description there is given a 
careful explanation of how this applies to physical diagnosis, 
what relation it has to the physiology of the part, how pathological 
changes effect the normal anatomy and physiology, how therapeusis 
changes normal or abnormal conditions and a multijilicity of 
other facts an explanation of which is extremely hard to find in 
ordinary text-books. 

The book is intensely interesting and extremely practical. It 
is distinctly a border-line book which will fulfil a very definite 
purpose in linking more closely the science of anatomy with the 
art of internal medicine. J. H. M., Jr. 


Lead Poisoning. By Sir Thomas Oliver, M.A., M.D., M.R.C.P., 
Consulting Physician, Royal Victoria Infirmary, and Professor 
of the Principles and Practice of Medicine, University of Durham 
College of Medicine, etc. Pp. 294. New York: Paul -B. Hoeber. 

This book is made up of a series of lectures delivered by the author 
in the Royal Institute of Public Health,. Russell Square, London. 
He treats the subject of lead from the social and industrial points 
of view as well as from the medical, and does it all in such a simple 
and clear-cut way as to be entirely intelligible to both the laity and 
the profession. In the firslj portion of the book there are placed before 
the reader the various and svuidry ways by which lead may gain 
entrance into the body; the details of the smelting, the manufacture 
of red and white lead,, the dangers of the lead paints, of printing 
and type-founding, etc., all being covered. This is followed by a 
presentation of the symptomatology of lead poisoning, and finally 
in the last few chapters he discusses its treatment from both the 
preventive and curative points of view. As a curative agency he 
is quite enthusiastic about the electrolytic treatment, with whicli 
he seems to have experimented considerably. In an appendix of 
sixty pages he embodies the English factory and workshop orders 
relating to lead poisoning. 

Oliver’s experience witli this metal, the most widely used metal 
but iron, lias apparently embraced its every aspect, and he speaks 
largel;s'^ out of this experience, at the same time presenting man's" 
statistics, tables, and opinions from other inve.stigators. 

t.'g. m. 
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EdejMA and Nephritis. By IMartin H. Fischer, JM.D., Eicliberg 
Professor of Pliysiologj'^ in the University of Cincinnati. Second 
edition; pp. 695; 160 illustrations. New York: John Wiley and 
Sons, 1915. 

This work is a combination of the author’s two previous works 
upon Edema and Nephritis respectively, with certain additions 
particularly concerning the application of the colloid chemical 
theory to such fundamental physiological phenomena as absorption 
and secretion, hemolysis and muscular contraction. .In calling 
attention to colloid reactions and to the probability that these 
reactions play an important part in many fundamental physiological 
phenomena, the book is of considerable interest and value, and will 
repay reading. It is unfortunate, however, that the author so 
frequently insists, quite without adequate proof, that these colloid 
reactions can be the whole explanation of these physiological and 
pathological phenomena. This practice renders the work to a 
dangerous degree misleading. 

In discussing the treatment of nephritis with anuria or oliguria 
the author still recommends the injection of an alkaline hjqjertonic 
sodium chloride solution, a therapy against which exists the weight 
of repeated careful studies by many investigators upon the affects 
of sodium chloride in nephritis. Clinical and experimental studies 
emphasize the positive danger of chloride administration in many 
tjqies of nephritis, especially in those associated with diminished 
output of urine and with edema. Indeed, this therapy is an illus- 
tration of the unfortunate errors that might spring from an unquali- 
fied acceptance of the theory advanced by the author. 

J. H. A. 


The Operative Treatment of Chronic Intestinal Stasis. By 
Sir W. Arbuthnot Lane, Bart., M.S., F.R.C.S., Senior Sur- 
geon to Guy’s Hospital and Emeritus Surgeon to the Hospital 
for Sick Children, Great Ormond Street. Third edition. London: 
James Nesbit & Co., Limited. Chicago: Medical Book Co., 1915. 

The first chapter of this book contains the author’s well-loiown 
views concerning the evolutionary development of the mechanism 
producing chronic intestinal stasis. He opens his discussion by 
noting the changes in the skeleton arising from strain and then 
proceeds to demonstrate that comparable alterations are found in 
the gastro-intestinal tract from like cause. The reader will be inter- 
ested in the author’s description of the ills that result from intestinal 
stasis as well as the remarkable changes that are noted after the 
colon has been removed. Although excellent results were reported 
in earlier papers following lateral and end-to-side anastomosis the 
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author has discarded these in^favor of colectomy and^ end-to-end 
anastomosis. The technic of operation is fully described. It is 
to be regretted that in the last monograph, which stands as a resume 
of his work, the author has failed to include a sumrnary of the 
end results in all cases thus treated. The seeond and third chapters 
are written by Jordan and Mutch, and deal with the investigation 
of chronic intestinal stasis by the Roentgen-rays and the bacterio- 
chemistry of the small intestine. A few pages are given to quota- 
tions from Mackenzie’s Diseases of the Heart, showing that what he 
onee termed “Z-disease” is identical with chronic intestinal 
stasis. The final chapters contain two papers whieh the author 
published nearly thirty years ago and deal with skeletal changes 
incident to occupation. F. E. K. 


The Heart in Early Life. By G. A. Sutherland, M.D., 

F.R.C.P., Senior Physician to the Hampstead and North-West 

London Hospital; Physician to Paddington Green Children’s 

Hospital. Oxford University Press. 

Sutherland has written a very readable book. As he himself 
says, he is elearly a disciple of Mackenzie and shares the latter’s 
well-known optimism. As an illustration of this, one-quarter of 
the book is given up to functional disturbances of the heart, in 
which he goes into not only the question of functional arrhythmia 
but of functional dilatation, functional murmurs, and the subjec- 
tive phenomena of cardiac disease, which very frequently depend 
on functional disturbances only. It seems well to dwell upon 
this subject at length, for no doubt not only the laity but many 
physicians have taken all murmurs and all irregularities too seri- 
ously. As to whether the placing of paroxysmal tachycardia in a 
section by itself designated “The Borderland between Functional 
Disturbance and Organic Disease of the Heart” is wise, may be 
questionable. Personally, the dogmatic separation of paroxysmal 
tachycardia and auricular flutter is at least clinically a useful 
division, but there are many who maintain that this division is 
qiiite unnecessary. However, Sutherland’s division tends to empha- 
size the fact that in the majority of cases of paroxysmal tachycardia 
we are unable to point to a satisfactory cause. Here, perhaps, it 
is the limitation of our method of the minute study of the cardiac 
muscle and not the lesion that is lacking. The study of a few cases 
carefully and from many angles may be very instructive. Appa- 
rently this book has been written from such a stand-point. Though 
one misses the deductions drawn from a clinical experience ivhich 
lurmshes large groups of cases of a peculiar lesion or pathological 
activity, yet the material used is used well. C. A. F 
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Evolution and Disease. By J. T. C. Nash, Captain, R.A.M.C., 

T.F., S.S., Diplomate in Public Health, University of Cambridge; 

Doctor of h'ledicine. University of Edinburgh, etc. Pp. 73. 

New York: William Wood & Co., 1915, 

Just as evolution has wrought changes in man’s physical being 
so has evolution brought about variations in the diseases of man. 
The trend of the author’s thought upon this matter is indicated in 
the following quotation from his chapter upon the evolution of 
disease germs: “I am not one of those who believe that disease 
germs entered one by one into the ark to transmit each its own 
species unchanged through the ages. It is very questionable if at 
that early stage of human history any pathogenic organisms existed, 
though probably their prototypes in the form of harmless sapro- 
phytes were to be found. As men began to crowd together . . . 

so gradually came into existence the necessary factors which resulted 
. . . in the evolutionized forms of organisms which are account- 

able for disease.” With this idea in mind Nash has reviewed his- 
torically the epidemics of the middle ages. Following this he has 
dealt with some of the present-day scientifie evidences of evolution 
in relation to disease. This contribution to the subject of evolution, 
while briefly stated, is broad in outlook, thought-producing, and 
gives one a larger and truer conception of disease. 

T. G. M. 


Simplified Infant-feeding. By Roger H. Dennett, B.S., 

M.D., New AYrk Po.st-Graduate Medical School, etc. Pp. 355; 

14 illustrations. Philadelphia: J. B. Lqipincott Compan}^, 1915. 

The author presents infant-feeding purely from the clinical 
standpoint, and by outlining but one method of procedure reduces 
the subject to the simplest possible terms. This will doubtless 
assist the beginning student to get a clear view of the fundamentals, 
but the general practitioner will regret the strict limitations of this 
book. Theories and generalities are almost entirely disregarded 
here and the directions given are explicit and specific. The addition 
of seventy-five case histories helps to elucidate the way in which 
the author puts his ideas into practice. Dr. Dennett is a strong 
advocate of the value of boiling milk, and he brings forward his 
experience on this phase of infant-feeding with much force of argu- 
ment, which gives the work an unmistakable personal tone. 

The chapter on proprietary foods brings together in one place, 
ready for reference, the analyses of these various foods, so that the 
busy practitioner may easily ascertain what any child may have 
been getting who has previously been fed on foods of this nature. 

J. F. S. 
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Vaccine Therapy of Typhoid Fever. — Meyer {Bcrl. Jdin. Wchnschr., 
1915, lii, 677) reports favorable results in 62 cases of severe typhoid 
fever treated by vaccine therapy. He found that the intravenous 
injection of a sensitized vaccine in the later stages of typhoid par- 
ticularly tended to develop immunity. He believes that these injections 
are especially useful when applied during convalescence to prevent 
relapses and late sequelje of typhoid fever. 


Specific Treatment of the Malignant Forms of Malaria. — ^B ass 
{Jour. Avier. McH. Assn., 1915, Ixv, 577) says that the proper specific 
treatment of malignant or pernicious malaria is quinin administered 
intravenously. The dose and method of administering quinin intra- 
venously are important. Bass does not believe that^it is ever necessary 
to exceed 30 grains of quinin hydrochlorid during twentj'--four hours 
when administered intravenously. He emphasizes the point that a 
single dose should never exceed 10 grains of the hydrochlorid. Large 
doses of quinin given intravenously are verj’^ dangerous. Twenty grains 
often produce considerable shock, dizziness, nausea, etc., and a dose of 
50 grains has killed in several instances. Bass believes that 10 grains 
of quinin hydrochlorid given intravenously everj’- eight hours or 5 
grains everj^ four hours will kill plasmodia in the blood stream and 
prevent their reproduction as certainly as any larger quantity and 
will not endanger the life of the patient. The author discusses briefly 
the subject of malarial hemoglobinuria. In malarial hemoglobinuria, 
red cells containing plasmodia, and thus damaged, are affected more 
certainly and more extensively than the normal cells. As a result 
thej are liemolyzed, leaving the plasmodia they contained exposed 
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to tlie plasma, which promptly destroys them. The only object of 
giving quinin in malaria is to destroy plasmodia, and if most or all of 
the plasmodia have disappeared, Avhich is the case in hemoglobinuria, 
there is no indication for quinin. There is a certain amount of contra- 
indication, however, because quinin tends to increase hemoglobinuria 
or to precipitate attacks in otherwise susceptible individuals. 


Contribution to the Pathology of the Blood in Chronic Lead Poisoning. 

— Sehnitter {Dctdsch. Arch. /. klin. Med., 1915, cxvii) draws the 
following conclusions after studying the blood of 196 cases of lead 
poisoning: (1) Basophilic stippling of the red cells is always present 
in chronic cases. (2) There is no constant relation between the degree 
of blood changes and the severity of the clinic.al manifestations. In 
general, however, tliey are roughly parallel . (3) The anemia present is 
most apt to be of the chlorotic type. (4) In a progressive intoxication, 
polychromatophilia appears first, followed by stippling. As the poison- 
ing progresses, anisocytosis and reduction in the number of red cells 
may become very marked and is frequently associated with varying 
numbers of normoblasts, which may occasionally occur in crises. (5) 
A completely aplastic blood picture, such as is seen in benzol poisoning 
almost never occurs. (6) Most cases are associated with a moderate 
leukocytosis, which indicates a better prognosis than in those asso- 
ciated with a leukopenia. (7) The differential count shows a lympho- 
cytic increase which may include the large mononuclear and transitional 
cells. The platelets are usually enormously increased. (S) Severe 
blood changes require six months to a year for complete restoration. 


The Estimation of the Rest N. in the Blood as a Method of Testing 
Renal Function. — H. Hohlweg {Mill. a. d. Grenzeh. d. Med. v. Cliir., 
1915, xxviii, 459), in association with Meyer, was among the first to 
demonstrate the value of determining the rest N. of the serum in the 
diagnosis and prognosis of severe nephritis. In the present communi- 
cation, he reports observations on the rest N. of the serum of patients 
with uni- and bilateral kidney disease, before and after operation. 
He found normal values in pure unilateral disease and no increase fol- 
lowing nephrectomy if the remaining kidney was normal. In patients 
with one diseased kidney and a toxic injury in the other, the rest N. 
is increased. Values up to 75 mg. for 100 c.c. of serum do not contra- 
indicate operation and in general indicate that the process in the good 
side is still reparable, or at least capable of improvement. Values of 
100 mg. contra-indicate operation. The rest N. may increase just after 
operation but in four to six weeks it returns to its original level and 
may go lower than normal. 

The Value of Uric Acid Determinations in the Blood. — ^^Vithin recent 
years Brugsch and Schittenhelm have asserted that normal blood con- 
tains no uric acid. Its presence they consider as pointing to the exist- 
ence of gout. Folin and Denis {Arch. hit. Med., 1915, xvi, 33) point 
out the fallacy of Brugseh’s clinical method for the demonstration of 
uric acid by means of the well-known phosphotungstic acid reagent. 
It should be remembered that all blood contains varying amounts of 
phenols which also give a blue color with the above reagent, in fact 
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in some cases the amount of color produced may be two or three times 
greater than that given by the uric acid present in the blood. Folin 
and Denis are convinced that all short-cut methods so far proposed 
for the clinical determination of the uric acid in the blood are bound 
to give grossly misleading results. They have found by their method 
that normally uric acid is present in from 1.5 to 2.5 mg. per hundred 
cubic centimeters, and that in gout, lead poisoning, leukemia and 
some cases of nephritis, these amounts may be greatly increased. _ As 
a result of their study of several hundred uric acid determinations, 
made on many different kinds of human blood, Folin and Denis have 
become convinced that even exact quantitative uric acid determina- 
tions are not by themselves an adequate protection against frequent 
mistakes in the differential diagnosis of gout and other joint diseases. 
From tables which accompany the present article it will be seen that 
to be of material help in the differential diagnosis of gout, the uric 
acid determinations must be accompanied by determinations of the 
non-protein nitrogen. For any joint disease other than gout it is by 
no means uncommon to find uric acid values nearly, if not quite, so 
high as in gout. In arthritis, however, a high non-protein nitrogen is 
more frequent than a high uric acid, thus resembling frequently the 
blood from a case of glomerular nephritis. In addition to the deter- 
mination of the uric acid and non-protein nitrogen, the patient must 
be put on a purin-free diet for at least two days before blood is with- 
drawn for analytical purposes. 


Clinical Value of Diastolic Blood-pressure Determinations. — ^\Y ar- 
FIELD (New York Med. Jour., 1915, cii, 509) is of the opinion that far too 
little importance is generally attached to the determination of tlie dias- 
tolic blood-pressure, and emphasizes the fact that pressure determina- 
tions in general, to be of any real value, should ahvays include the 
systolic, diastolic and pulse pressure. These three constitute what he 
chooses to term the “ pressure picture.” After a brief discussion of the 
various opinions regarding the exact time at which the diastolic pressure 
should be read by the auscultatory method, Warfield points out the 
following clinical facts in support of his contention that the estimation 
of the diastolic pressure is more important than that of the systolic; 
(1) The diastolic pressure is more constant in individuals than the 
systolic. (2) Since it measures peripheral resistance, it would seem 
to be a more accurate index of either high or low tension than the 
systolic pressure. (3) A gradually rising diastolic pressure is of more 
significance than high systolic pressure. (4) Pulse pressure can only 
be accurately determined when the diastolic pressure is carefully 
measured. _ Large pulse' pressures are apparently essential for the 
compensation of hypertension cases, while falling pulse pressures in 
such cases, indicate a failing heart. A pulse pressure below 30 mm. of 
mercury must be regarded as low, those above 50 as high. (5) The 
diastolic pressure should be taken by the auscultatory method at the 
sudden transition from the loud third tone to the dull fourth tone Since 
the disappearance of all sound so closely follows the fourth tone the 
diastolm pressure can safely be taken at that point. (6) Accurate 
determination of either systolic or diastolic pressure cannot be made 
upon decompensating hearts. 
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Our Present Knowledge Concerning Leprosy. — ^IMcCoy (Am. Jovr. 
Trap. Vis. and Prcv. Med., 1915, iii, 83) says that the organism described 
by ICedrowski fifteen years ago, and believed to be the cause of leprosy, 
has been cultivated bj’^ a great many observers and in a variety, of 
different waj'^s. In addition to this acid-fast bacillus, diphtheroid 
organisms have been grown so many times from leprous tissues that the 
relationship of this group to the bacteria of the disease in question still 
demands an explanation. A tremendous number of attempts to repro- 
duce the disease in lower animals have been futile. Indeed some 50’ 
instances in which human bodies have been inoculated with leprous 
tissue tend to prove that this is an entirely safe , procedure. This 
failure to produce an undoubtedly infectious disease with the acid-fast 
bacillus of leprosy, has naturallj' led to the suspieion that some other 
organism is the causative agent, but as yet it has not been demonstrated. 
There exists no support of Hutchinson’s theory of the relation of the 
disease to fish-eating. Complement-fixation tests are generally positive 
and specific when the sera of the lepers are tested against antigens pre- 
pared from extracts of lepromas. The same sera very frequently bind 
complement when tuberculin is used as an antigen; finally, between 
40 and 90 per cent, of all lepers give a positive Wassermann reaction, 
though they consistently give negative results witli Noguchi’s luetin 
test. All of these biological reactions are most pronounced in cases of 
the nodular tj'pe. At the present time we are still in ignorance as to 
how the disease is convej^ed from person to person, or where the organ- 
ism sojourns outside the human host. The bacillus doubtless escapes 
through open lesions of the skin and mucous membranes, but is prob- 
ably never present in any of the excretions or secretions of the bodj\ 
Healthy “nasal carriers” have been repeatedly observed. The studies 
of Hollmann go far toward disclaiming the role of heredity in the etiol- 
ogy of this disease. No positive diagnosis of leprosy should be made 
without the aid of microscopic examination of some of the tissues. 
Vaccine and antisera have thus far been of little value in treatment. 
Practically the only remedy giving favorable results is chaulmoogra 
oil. It is doubtful if any cases are ever cured. The protection of the 
community practically resolves itself into segregation of the afflicted. 


The Lymphocyte and Natural and Induced Resistance to Trans- 
planted Cancer. — ^IMurphy and Morton (Jo^lr. Expcr. Med., 1915, 
xxii, 204) report the results of their observations on the changes in 
the number of circulating lymphocytes in experimental carcinoma in 
mice, and the relation of this lymphocytosis to immunity. The basis 
for these observations appear in earlier communications in 'ivhich 
the authors noted that adult animals deprived of most of their lymphoid 
system by Roentgen rays, no longer resisted the growth of heterologous 
tissues. The animals were divided into three groups: (a) Those 
having a natural immunity, (b) Those in which immunity was in- 
duced by the subeutaneous or intraperitoneal injections of a small 
amount of homologous living tissue at least ten days before inoculating 
the cancer graft, (c) Susceptible animals not naturally immune nor 
rendered so by previous treatment. In the first two groups (a and h), 
a definite l.ymphoid crisis occurs in the circulating blood within twenty- 
four hours after the introduction of the cancer graft which does not 
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take. In control animals in whicli the tumor grows, there is no such 
lymphoid response, while the polynuclear cells show a tendency to 
increase. Additional experiments show' that this lymphoid reaction 
is not merely an accompanying factor in the immune period, but is 
essential to it. This is shown by the fact that destruction of the lympho- 
cytes by Roentgen rays causes a loss of this natural or acquired im- 
munity, thus rendering these animals susceptible to the tumor graft. 
In these cases, of course, there is no lymphoid response following the 
inoculation. 
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The Immediate and Late Disturbances from Kulenkampii’s Anes- ■ 
thesia by Injection of the Brachial Plexus. — Schepelmann {Devtsch. 
Zischr. j. Chir., 1915, cxxx, 558) says that during the past year and a 
half he has anesthetized the upper extremity by Kulenkampff's method 
in 300 cases and among harmless symptoms, has observed many times, 
arising suddenly, very disturbing symptoms wdiich deserve considera- 
tion. Kulenkampff’s technic was follow'ed closely. By experimenta- 
tion on rabbits Schepelmann found tliat injection of large doses of 
sinecain, cocain, or novocain, produced very severe cerebral symptoms. 
In cadavers he injected the brachial plexus wdth a methylene blue 
solution and found that by injecting exactly into the nerve sheath, the 
methylene blue extended itself under the spinal dura mater upw-ard 
and dowmw'ard over wdde distances, many times upw'ard as far as the 
brain. Aside from the harmless Horner symptom-complex (contrac- 
tion of the lid-cleft and pupil of the same side, sinking backw'ard of 
the eyeball, redness and sensitiveness of the conjunctiva), there were 
observed in 4 of the 300 cases more or less marked dyspnea in con- 
sequence of injuries of tlie pleura. In one case pneumothorax devel- 
oped and twice, at first, alarming but transitory cerebral disturbances. 
Altogether there were 7 cases in connection with wdiich disagreeable 
immediate effects were recorded. If, however, narcosis had been sub- 
stituted for tins method, at least, as many cases with disagreeable 
disturbances w oiild have been met among patients w'ith recent wounds 
calling for anesthesia wdthout a preliminary preparation of the gastro- 
intestinal tract. The Kulenkampff method should not be employed 
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where milder local anesthetic methods would suffice. It should be 
employed, however, where these methods are not sufficienlj, as in 
extensive suppurations and infljvmmations, major operations on the 
hands and arms, reduction of fractures and dislocations, and in ampu- 
tations and excisions. It is ' especially desirable when Esmarch’s 
method of hemostasis is employed. On the other hand, Schepelmann 
regards the double-sided plexus anesthesia as an unjustifiable procedure, 
because of the possibility of wounding both phrenic nerves, pleural 
cavities and lungs and thereby inducing very severe or fatal results. 
He has not observed any evil effects from frequent repetition of the 
plexus anesthesia at intervals of about eight days. A puncture of the 
subclavian arterj'' with a fine needle is not considered serious, while 
the subclavian vein is too deep to be injured. 

Comparison of the Secretion of the Two Kidneys in Dogs. — ^Lepine 
and Bouldd (Jour, d'urolog., 1915, vi, 297) made a studj^ on dogs of 
the comparative excretion of the twm kidneys. Thej’’ did not find, as 
maintained by some writers, that the secretion of the two kidneys 
balance each other. The average for the right was somewhat greater 
than for the left, but when the dogs were perfectly normal the differ- 
ence bet'ween the two sides was not marked. If one kidney is secreting 
against a moderate counter-pressure (30 to 40 c.c. of water), the quan- 
tity of water and chlorides excreted during this counter-pressure is 
sensibly less than on the opposite side wdiere the escape is free. This 
diminution is due in part to an increase of the intrarenal absorption 
of water and chlorides. Consecutively, to an obstruetion of one ureter 
of less than fifteen hours’ duration, the water and chlorides are excreted 
in relatively greater abundance because of the diminution of the 
absorption by the functionally altered kidney. Unilateral intoxication 
of a kidney by the penetration of a few cubic centimeters of saline 
solution with the addition of quinin sulphate in the proportion of 
four parts to a thousand, produces a chloruria which may be excessive 
and is explained by a great diminution of the intrarenal absorption of 
the chlorides. 


Gall-stone Disease. — Deaver {Ann. Smg., 1915, Ixii, 197) reviews 
the case records of gall-stone disease operated on in his clinic at the 
German Hospital during the year 1914. The cases presented numbered 
159, 87 of which are classified as simple gall-bladder disease, including 
types of cholecystitis with or without stones; 20 cases of gall-bladder 
and common duct involvement; 52 cases of gall-bladder ffisease with 
secondary pancreatic involvement, and 7 reoperative cases. Gall- 
bladder disease is preeminently a disease of the middle-aged female, 
but is by no means confined to that age or sex. The early diagnosis 
can be made only by familiarity with a different symptomatology than 
that found in the text-books. The lighter grades of dj'spepsia Avith 
localizing signs, however slight, in the epigastrium or right hypo- 
chondrium must be regarded as very suspieious of the beginnings of 
gall-stone disease. Infection as the cause, not only of gall-stones, but 
of the local and systemic damage of the disease, is the essential thing 
to recognize and treat. The Roentgen-ray in diagnosis is dangerous, 
not only because it fails to show a large percentage of stones, but 
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because it emphasizes the importance of the calculous element of the 
disease, and if allowed to serve as an indication for operation will 
deprive many of the early treatment which alone is safe and efficacious. 
Cholecystectomy is tlie operation of choice in obviously diseased gall- 
bladders, with drainage of the common duct in practically all cases, but 
particularly in those giving evidence of cholangitis or pancreatic 
involvement. 

Paget’s Disease of the Nipple and Allied Conditions. — Jopson and 
Speese {Ann. S^lrg., 1915, Ixii, 212) say that Paget’s disease of the 
nipple is a primary affection beginning in the cells of the rete Malpighii 
potentially malignant, although lacking the ordinary characteristics 
of malignant disease. It is identical with the disease known under the 
name of Paget occurring in other regions. It is commonly, although 
not invariably, followed by glandular carcinoma in the underlying 
breast tissue. It is precancerous in the sense that it induces epithelial 
changes in the superficial milk ducts and acini, which are followed by 
carcinoma. Occasionally, although rarely, it is followed by squamous 
cell carcinoma of the nipple. The disease is characterized by edema 
and vacuolization of the prickle cells, thickening of the rete, and active 
mitosis, also by an inflammatory reaction in the corium and a second- 
ary hyperplasia in the milk ducts. It is sharply differentiated from 
true eczema and scirrhus carcinoma ulcerating at the nipple, and 
should not be confused with superficial metastases of diffuse cancer 
situated near the skin. The resulting tumors of the breast and the 
regional metastases resemble the type of breast eancer usually en- 
countered. When the tumor originates in the skin, it infiltrates and 
metastasizes in the form of squamous carcinoma. The common asso- 
ciation of cancer in the breast with Paget’s disease demands as the 
treatment for Paget’s disease the radical operation which is practised in 
breast cancers in general. 


Second Report of the Committee on the Treatment of Structural 
Scoliosis to the American Orthopedic Association.— (/Inzer. Jour. Orthop. 
Surg., 1915, xhi, 6). The committee offers the following summary as 
the result of its investigation of a second series of cases : (1) No case of 
overcorrection of the elements of deformity in structural scoliosis has 
been presented to the Committee, in which they have been permitted 
to observe and record the condition of the patient from a time preced- 
ing the beginning of treatment. (2) The time allowed by the Committee 
has been sufficient, in their judgment, for such a demonstration, were 
It possible in the respective patients and by tlie respective methods. 
(3) The same statements ma5'^ be made with respect to complete cor- 
rection of the elements of the deformity. (4) The amount of correction 
demonstrated to the Committee by means of the method of Forbes is 
unsatisfactory and is to be regarded as entirely insufficient reward for 
the amount of labor, discomfort and other inconvenience which is 
involved. _ (5) In mild cases of undoubtedly structural scoliosis, and 
perhaps in some moderately severe cases, considerable degrees of 
correction may be achieved by means of the method of Lovett and 
and by Ivleinberg’s brace. (6) It seems probably that greater degrees 
of correction may be obtained with the flexed position of the spine than 
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with the extended position of the spine. (7) It does not appear that the 
use of extreme force is justified by the results which are to be obtained 
from it. (8) In order to have reciprocal application to the given case, 
all records should be made with the patient in the same position; this 
refers to the clinical, photographic and roentgenographic record and 
to the horizontal or upright position of the patient. (9) For purposes 
of record the upright position is to be preferred. 


Eadium Treatment of Inoperable Uterine Cancer. — A report upon 
this subject recently published by Newcomet (Nciv York Med. Jour., 
1915, cii, 19) strikes a decidedly pessimistic note, at least so far as anj^ 
results that can be shown are concerned. Whether this may be due to 
to the rather small amounts of radium used (10 to 40 mg.) the author 
does not state. The paper is based on the last 50 consecutive cases of 
uterine carcinoma treated at the Oncologic Hospital, Philadelphia. 
Unfortunately no distinction is made between cervical and fundal 
cancer. About half the patients were under forty-five j^ears of age; 
all were in more or less advanced stages of the disease, the condition 
being practically inoperable in most of them. In not a few instances 
the operable stage had been passed, not from any neglect or unwilling- 
ness of the patient to undergo operation, but because the symptoms were 
so slight as not to attract the woman’s attention. In 3 cases the con- 
dition followed so closely upon a recent lal)or that the bleeding was 
considered merely a lochial discharge, while in one the first warning 
of anything wrong was the passage of fecal matter through the vaginal 
fistula. The 50 cases are classified into the following six groups; (1) 
Patients who left the hospital while under treatment, 4 cases. (2) 
Still under treatment, 2 cases. (3) Died while under treatment or 
subsequent observation, 14 cases. In most of these, death occurred 
within a few months of coming under treatment, and in all the disease 
apparently followed its natural course, uninfluenced by the radiation. 
(4) Unimproved, 24 cases; these patients have left the institution and 
have ben lost sight of ; probably most of them are dead. (5) Improved, 
11 cases; while in many instances the improvement was temporary, 
these patients did at least get some apparent relief for a time. (G) 
Greatly improved, 5 cases; in these the disease process diappeared, and 
was not detectable upon local examination; only one of these w^as an 
unoperated case, however; this was a woman, aged seventy years, 
with a very slow growing type of carcinoma; the other four had early 
recurrences following operation. The hemostatic action of radium, 
which has been so much insisted upon b 5 '^ almost all writers, was seen 
in most instances, but two women died of sudden violent hemorrhage 
coming on within a month or six Aveeks from cessation of treatment. 
In some instances there was relief of pain, but in a large proportion no 
influence of this kind could be noted, and some patients even com- 
plained of increased pain after exposure to radium. A number shoAved 
increased mental excitement, loss of sleep, and in three instances acute 
mania dcA^eloped. The technique consisted in the introduction of a 
metal capsule containing the radium into the A^agina for from three to 
eight hours daily, cA'ery other day, or at longer intervals, the duration 
frequency of treatments being goA'erned by the amount of reaction 
obtained. Burning Avas abvays aAmided, and no sloughing ulcers Avere 
produced. 



THERAPEUTICS 


909 


THERAPEUTICS 


TJNDEn THE CHAHGE OF 

SAMUEL W. LAMBERT, M.D., 

PROFESSOR OF CLINICAL MEDICINE IN THE COLLEGE OF PHYSICIANS AND 
SURGEONS, COLUMBIA UNIVERSITY, NEW YORK. 


Salvarsannatrium.—GuTMANN {Berl. Idin. Wchnsclir., 1915, Hi, 400) 
writes concerning salvarsannatrium, which is a derivative of old sal- 
varsan, so prepared that when dissolved in distilled water, its solution 
have the same chemical composition as solutions of old salvarsan 
prepared in the ordinary way by neutralization with sodium hydrate. 
The chief advantage of salvarsannatrium is the great simplicity of the 
technique of preparing the solution for injection, the new preparation 
being as easily soluble in water as is neosalvarsan. It is claimed, 
therefore, that salvarsannatrium combines the advantages of simple 
technique of administration of neosalvarsan while retaining the full 
therapeutic effect of old salvarsan. Salvarsannatrium is a yellowish 
powder which oxidizes readily on exposure to the air. The oxidized 
product is markedly toxic and, for this reason, solutions for injection 
must be made immediately before using. Gutmann recommends the 
method of Dreyfus who advises dissolving the dose in 20 to 30 c.c. of 
doubly distilled sterile water and injecting this intravenously by the 
syringe method. Gutmann advises a dose of 0.6 gm. for men and 0.45 
gra. for women. During a period of six or seven weeks’ treatment from 
4 to 6 gm. can be given without untoward symptoms. A rise of tem- 
perature usually follows the intravenous injection. This promptly 
subsides and cannot be avoided. Skin eruptions of various types have 
also occasionally followed salvarsannatrium injections but are of short 
duration. No serious untoward symptoms have followed the use of 
salvarsannatrium in Gutmann’s experience. 


Immediate Results of Splenectomy in Pernicious Anemia. — Lee, 
Vincent, and Robertson {Jour. Avier. Med. Ass7i., 1915, Ixv, 216) 
report a series of 5 cases of pernicious anemia treated by splenectomy. 
The immediate results in this series were a prompt postoperative 
recovery and a definite remission of the disease in every case. The re- 
missions were much more marked than are usually seen in pernicious 
anemia. In 4 of the 5 cases the red blood cells rose to from 4,000,000 
to 5,000,000. However, in spite of the marked improvement, the 
blood picture retained the characteristics of pernicious anemia with 
the exception of a change in the color index from high to normal or 
low. Furthermore, in 3 of the 5 cases, evidence of increased blood 
destruction was present several months after splenectomy, as shown 
by the urobilin estimation. The authors cannot state that the im- 
provement following splenectomy will last longer than the remissions 
which come spontaneously, and which may persist over a period of 
years. .The only conclusions which the authors are willing to draw 
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from the cases reported by them combined with the reports of other 
writers are; (1) Splenectomy is not a very serious operation in perni- 
cious anemia, and it offers a definite means of inducing a remission. 
(2) The remission thus brought about is more marked in the majority 
of the cases than any other knoum tlierapeutic procedure. 


RecentExperiences in Vaccine Treatment. — ^IVI adden {Lancet, London, 
1915, clxxxix, 267) prefers to use an autogenous vaccine, as a more 
potent and direct vaccine is made available. The strength of vaccine 
is generally 250 million to 1 c.e., with an initial dose of 50 million. 
The interval between the doses depend upon the case itself and the 
reaction produced, but they are never less than five days. The general 
effect of an appropriate vaccine, according to Madden, is to produce 
a definite reaction with fever and malaise and usually also a distinct 
but temporary exacerbation of the symptoms of the condition under 
treatment. When this degree of reaction occurs the injection should 
be carried steadily on in increasing strengths at proper intervals. The 
maximum curative effect is generally gained in from 8 to 12 injections. 
Madden has employed vaccines sj’^stematically in the treatment of 
boils and furunculosis generallj'. So universally successful has this 
method been in his hands that he never employs any other. A start 
is made with 100 million followed by 500 million five daj's later, and 
at a similar interval by 1000 million. Generally' this series of three 
injections suffices to cure in the ordinary case; but in more intractable 
cases a further series working rapidly up to 5000 million, will almost 
certainly be sufficient. He has also had some success in cases of pyor- 
rhea alveolaris with an autogenous vaccine, but he a dvises that vigorous 
local treatment must be carried out at the same time. In acne the re- 
sults have been on the whole verj^ disappointing. Compartively recent 
and uncomplicated pustular acne does, however, react very promptly 
in almost the same degree as an inverterate furunculosis; but in old 
cases, in which there is much scarring about the sebaceous follicles, 
results are likely to be disappointing. A further very important use 
of vaccines, Madden says, is in boils, carbuncles, and cellulitis occurring 
in diabetes. Here particularly one must make a practice of giving large 
and repeated doses of vaccines, alternating, in extreme cases with anti- 
streptococcic serums. Septic infection from operation wound or injury 
may also be controlled by vaccines; but it is very necessary to make sure 
of the causal organism before beginning a series of injections. Madden 
points out tliat in all vaccine treatment it must be remembered that an 
incision into the affected part acts like a vaccine, as it produces a phago- 
cytosis which will itself have a vaccinal effect; quite apart from the 
evacuation of pus and septic serum and the relief of tension by the 
incision. Care must tlierefore be taken not to give a strong dose of a 
vaccine at the same time as the incision or too violent a reaction may 
occur. Further, vaccine must not be given during the stage of depres- 
sion or of anaphylaxis resulting from tlie vaccinal effect of the incision. 
Madden states that he knows of no better treatment for infection of 
the urinary tract due to colon bacilli than that by vaccines, although 
treatment has to be long continued and relapse may occur. With 
respect to vaccine treatment of gonorrhea and its complications he has 
found that results have been very disappointing when the gonococcus 
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infecting organism. Certain cases of mixed infection respond to the 
is the principal proper vaccines. Pneumococcic vaccine, either as stock 
for acute lobar pneumonia or as an autogenous vaccine in cases of old 
chronic cough, especially if consequent upon a former inflammation of 
the lungs, is most useful but should not be depended upon entirely. 

The Use of Digitalis in Various Forms of Cardiac Arrhythmia. — 
Christian {Bost. Med. and Surg. Jour., 1915, clxxiii, 306) says that an 
important indication of the beneficial action of digitalis is the decrease 
in the pulse deficit, i. e., the difference between the apex beat and the 
radial pulse. In auricular fibrillation the counting of the radial pulse 
may be very misleading, it often being within normal limits when 
actually the heart is beating very rapidly. Digitalis impedes conduction 
in the bundle of His, and the result is that fewer auricular contractions 
send impulses tlrrough to originate ventricular contractions and con- 
sequently the ventricle beats more slowly. With slower contraction 
of the ventricle, there is more time for the ventricle to fill and more time 
for the muscle to recover from fatigue. Digitalis also probably exerts 
an action on the myocardium, causing more forcible contractions, and 
improves coronary circulation. In some patients with auricular 
fibrillation in which edema is marked, a much better diuresis is ob- 
tained by combining with the digitalis a diuretic drug, such as theocin. 
In another form of arrhythmia, namely, auricular flutter, digitalis 
usually produces a striking effect. The heart in such cases may slow 
down du'ectly into a normal rhythm with great improvement in the 
patient’s condition, or the digitalis may throw the auricle into fibrillation 
and when digitalis is stopped the normal rhythm is restored. In pulsus 
alternans digitalis frequently produces good results. In the rapid, 
regular, decompensated heart digitalis slows the rate by increasing 
vagus inhibition and by increasing conduction time between auricle 
and ventricle, and it strengthens heart action by some direct action 
on the myocardium and coronary circulation. This type of case often 
seems definitely resistant to digitalis and the patient may take large 
amounts before any effect can be detected. It is always well to re- 
member in such cases to watch tlie patient carefully for sometimes the 
digitalis action, which has been long delayed, develops with great 
rapidity into marked activity so that the patient, who shortly before 
has shown no digitalis effect, quickly develops toxic symptoms. In 
paroxysmal tachycardia there is little evidence that digitalis produces 
any good effect. In sinus arrhythmia and in compensated hearts with 
ectopic beats or extrasystoles digitalis is not indicated. In cases of 
heart block not of digitalis origin, digitalis should be tried if the patient 
is decompensated. Results are sometimes good; at other times it 
would, seem that the patient is made worse. Christian advocates the 
selection of one good digitalis preparation for administration by mouth 
and one for intravenous use. By continued use of the same preparations 
it is easier to estimate in a given case whether digitalis is effective or 
not. He deprecates the great number of "improved” preparations of 
digitalis as too confusing for proper judgment of effects. He prefers to 
use powdered digitalis or a freshly made infusion for oral administration 
and liquid digipuratum for intravenous use. Occasionally strophan- 
thm intravenously is indicated but due regard must be paid to the 
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necessary caution against strophanthin in a patient who has been 
taking digitalis by mouth. As to dosage Christian says that relatively 
large doses should be used in periods of decomposition. With compen- 
sation restored very small doses continued over long periods certainlj' 
seem to be of great help in maintaining eompensation. 


The Inactivation of Pepsin by Sodium Chloride; Its Clinical Sig- 
nificance. — Hamburger {Arch. Ini. Med., 1915, xvi, 356) describes 
experiments that constantly showed that the neutralization of gastric 
juice results in complete inhibition of peptic action even after the 
addition of hydrochloric acid in excess, and that the inhibition of pepsin 
is due to sodium chloride acting in a neutral medium. The clinical 
application of these findings would lie in tlie ability to adapt measures 
whereby the stomach acid could be completely neutralized and the 
neutral reaction continuously maintained, and also that the newly 
formed and secreted acid could be immediately and continuously 
bound with alkali as soon as it was formed. If this could be accom- 
plished, the pepsin set free by neutralization, as well as the newly 
secreted pepsin, would be bound by inhibiting sodium chloride and 
permanently^ inactivated. As a result, peptic activity would be de- 
stroyed for a period of time equal to the continuance of the neutral 
reaction, a condition similar to achylia gastrica. Such a temporary 
achylia would be desirable; (1) as a prophylactic measure, to prevent 
the formation of gastric or duodenal ulcer; (2) to facilitate the healing 
of ulcer by removing the factor which, next to mechanical trauma, is 
probably of greatest importance in the continuance and progression 
of chronic ulcer. Therefore in simple hyperacidity, in hypersecretion 
from whatever cause, in motor insufficiency with continuous secretion, 
in pylorospasm with hyperacidity and hypersecretion, in chronic 
ulcer, in gastro-enterostomy to pi-event the formation of jejunal ulcer. 
Neutralization with peptic inactivation might be desired. The author 
states that by the use and combination of certain alkalies with certain 
foods and methods of feeding, continuous and complete neutraliza- 
tion of the stomach contents can be maintained. 


The Treatment of Heart Disease. — Shattuck {Bost. Med. and Sitrg. 
Jour., 1915, clxxiii, 316) presents the general principles of the treatment 
and management of patients suffering from cardiac disease with especial 
reference to the treatment of angina. He emphasizes that the all- 
important therapy of angina, whether grave or relatively benign, is 
the regulation of the mode of life. Every effort should be made to 
avoid bringing on pain. Shattuck points out that the details of medi- 
cinal treatment of true angina depend somewhat on its origin — whether 
this be infectious or non-inf ectious, and if infectious whether of syphilitic 
or other origin. Medicinal treatment is usually of minor, though still 
of real importance. Strychnia is to be avoided as tending to heighten 
reflex excitability. Digitalis is indicated only so far as myocardial 
failure is suggested by symptoms other than pain. Small doses of 
potassium iodid can seldom be harmful and seem to be of value even 
in non-syphilitic cases. The action of glonoin is so transitory that 
its value between attacks is doubtful. If it be desirable, as Shattuck 
believes to be rarely the case, to try to secure constant reduction of blood 
pressure, sodium nitrite or erythrol may be used. 
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Camphor Abscess. — Vogt {Monatsclir. f. Kindcrh., 1915, xiii, 381) 
reports the great frequency of abscesses following the subcutaneous 
injection of camphor-oil in sick children in the pediatric wards of a 
hospital in Magdeburg. He mentions the possibility of some peculiar 
constitutional condition of the children of that part of the country 
making them more susceptible to the development of such lesions than 
the children of other parts of the Empire. These abscesses were so 
frequent that the technique of the subcutaneous injection, the asepsis 
and the material used was inspected and regulated with the utmost 
thoroughness, with no result in the diminution of the number of ab- 
scesses resulting. Also the abscesses were found for the most part to 
be sterile, a very few showing organisms which proved to be mostly 
staphylococci. The larger abscesses, even though sterile prove an 
unfavorable factor in seriously ill children. Abscesses opened during 
life or at autopsy showed the camphoric odor and large quantities of 
oil-droplets to have persisted a long time after the injection. It would 
then appear that the oil produced an irritation in the tissues and by 
remaining there for a long time acted as a foreign body. Camphor 
itself has irritating properties and causes locally more or less pain with 
subsequent redness and inflammation. It is noteworthy that the 
many injections of digalin and caffein employed in these cases resulted 
very rarely in abscess formation. In the development of abscess in the 
various cases there was apparently no relation the state of nutrition, 
the amount of subcutaneous fat, the severity of the general condition 
or the presence of edema. From this experiment it would seem that 
under certain conditions the subcutaneous injection of camphor may 
be attended by serious injurJ^ 


Clinical Distinctions between Cerebral Intoxication, Meningism, and 
Meningitis. — Heiman {Arch. Pediat., 1915, xxxii, 579) discusses the 
clinical distinctions between meningitis and conditions with which it 
is often confused. Cerebral intoxication is a condition produced by ab- 
sorbtion of toxins from physicochemical or bacterial agents or from 
animal or vegetable matter and characterized by irritative phenomena 
such as delirium, involuntary muscular movements, etc., and is fairly 
frequent m severe infections. Meningism, so-called serous meningitis, 
is a morbid process resembling meningitis in its manifestations but in 
which the spinal fluid is sterile. Cerebral intoxication is most strildngly 
illustrated in severe cases of pneumonia and typhoid fever, with deli- 
rium, photophobia, retraction and rigidity of the neck and twitching of 
the muscles or convulsion. Autopsy generally shows no lesions of the 
cerebrospinal system. There is always an etiologic factor to which 
the meningeal signs are secondary and the signs are significant of a 
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general cerebral irritation, while primary meningitis offers in addition 
focal signs, ptosis of the eyelids, strabismus, unequal pupils, etc. 
Lumbar puncture in intoxication shows the fluid sterile and clear with 
no variation from the normal cj^tological count while in meningitis 
various changes are present from the normal. Meningism indicates a 
greater degree of cerebral toxemia than is shown in cerebral intoxica- 
tion and differs only by exliibiting increased intracranial pressure and 
a symptom-complex which still more simulates true meningitis. Its 
causes may be classified as infectious or toxic, irritative, reflex and 
hysterical. Under the first head acidosis and the later stages of gastro- 
interitis are most frequent causes. Of irritative causes head injuries, 
subacute and chronic ear conditions, and operations on the cranium, are 
found. Helminthiasis is included as a possible factor under reflex 
eauses, and the hysterical types are cases claimed by the French to be 
occasionally mistaken for tuberculous meningitis. In meningism there 
is an etiological factor, the sj^mptoms are transitory and subside with 
improvement in the etiological condition. The ophalmoscopic findings 
are negative and ocular changes rare, a slight congestion of the disks 
occasionally ocurring. The bacteriological and cytological differences 
in the spinal fluid must, of course, be regarded as the most impor.tant 
differential signs. 


The Sex Distribution of Rickets. — ^Priestly {Brit. Jour. Child. Vis., 
1915, xii, 173) reports several studies made during routine medical 
inspection in schools to determine the sex distribution in rickets. The 
total numbers of cases were rather constant from year to year, being 
0.25 to 0.14 per cent, during the last five years. Out of a total num- 
ber of boys and girls examined, 75,000, rickets appeared in boys 2.04 
per cent., and in girls 1.13 per cent. This shows a difference in the 
incidence of rickets or rather post-rickety deformities, between boys 
and girls which is not quite in ratio of 2 : 1. In minor cases of rickets 
the same general effect is observed and in observing 5000 cases the boys 
were found to have 27 per cent, and the girls 16 per cent. The disease 
therefore seems more prevalent in boys than in girls, and should be 
included with rheumatism, pulmonary tuberculosis, and the graver 
nervous affections among the diseases whose incidence is considerably 
influenced by sex. 


Aborted Pneumonia and Mistreatment of Pneumonia, — ^Epstein 
{Pediatrics, 1915, xxvii, 70) criticizes the frequent diagnosis, “ A touch 
of pneumonia,” made by some physicians. A lobar pneumonia may be 
of short duration either because the different pathological stages are 
shorter or because the pneumonia terminates without passing through 
all the stages. These short pneumonias are rare and above the diag- 
nostic ability of the average physician. Usually an “aborted pneu- 
monia ” is really some other known or unknown infection. Much is 
written on the treatment of pneumonia, but little is said of the mis- 
treatment of the disease. As there is no specific treatment for the pneu- 
monia the patient should be mainly treated and not the disease. Mis- 
treatment consists of either too little attention, as in giving an ultra- 
homeopathic dose of some medicine and neglecting the patient, or in 
over-medication with all kinds of irritating drugs and .nauseating 
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Svrups, such as nnnuonuuu carbonate, etc. J lie best treatment is o 
conserve the chiUFs strength and energy 

symptoms. Hydrotherapy, proper feeding and plenty of fresh air %\ ith 
a temperature not too low in asthenic ca.ses is of iirime iinjiortanee. 
The drug treatment can be divided into three classes— catharsis, diuresis 
and diaphoresis, and cardiorespiratory stimulation. 


A Clinical and Pathological Study of 100 Infants.— Surni and Conn 
{Archir. Prduti., 1915, xxxii, -IS-l) present the data of two smnmcrs 
work on the Boston Floating Hospital. The. -iiathological findings 
represent a check on the clinical diagnosis of the various gronjis studied. 
Three main groups of digestive disturbances are noted as indige.stion, 
indigestion with fermentation, and infectious diarrhea. Indigestion is 
from overfeeding of some food clement or errors in feeding and the 
majority of cases recover. The autojisy findings in 2;) eases of this 
group showed the gastro-intcstiiial tract normal in one-half the eases 
with the other half showing conditions from marked congestion to 
follicular and ulcerative enterocolitis. In the group called “ indige.stion 
with fermentation” the etiology is not clear, probably simple digestive 
disturbance and an infection enter into the condition which is of .short 
duration, marked prostration and green, mucous or bloody stools. 
Of the 7 cases of this group coming to autopsy the majority showed 
nothing more' advanced than congestion or catarrhal inllammation; 
oidy 1 case showing necrosis. In the third group, “infectious diar- 
rhea,” the etiology is bacterial, the clinical picture is the same for 
dift’erent organisms and the symptoms are of two types, digestive 
such as vomiting and diarrhea, and toxic, as high fever and prostra- 
tion. In infection by the Flexner bacillus lactose solution is favorably 
employed, but in Infection by the gas bacillus, feeding high jiroteid 
and low carbohydrates, as lactic acid milk is more favorable. Of the 
40 cases coming to autopsy in this group 17 had follicular entero- 
colitis with necrosis, 9 had ulcerative enterocolitis or typical dysentery, 
and 7 had membranous enterocolitis, showing that the, severe types of 
lesion predominate. 


The Gas Bacillus and Infectious Diarrhea in Childhood.— Syi.vkstkk 
and Hibbln {Aichiv, 1 cdicii,, 1915, xxxii, 457) describe their inves- 
tigation of digestive disturbances caused by the gas bacillus and the 
treatment based on scientific study. Their investigation embraced 
infectious diarrhea, fat intolerance, carbohydrate intolerance, and 
chronic intestinal indigestion (marasmus). Tlie test for the gas bacillus 
was based on the ps-forming properties of the bacillus in a carbohydrate 
media at suitable temperature and was therefore cither positive or 

?7i number of cases investigated were 

lj2, of ^hich 100 were positive and /2 negative. Infectious diarrhea 
showed 38 cases positive and 9 negative. Fat intolerance, 29 positive 
3 i^^egative. Carbohydrate intolerance, 3 positive. Acute i itest iid 
indigestion, 5 positive, 2 negative. Chronic intestinal Lligmstion 15 
positive, 4 negative. Breast-fed children under two weeks^ old none 

uififoSy neEive -n"'^ suppositories were 

y g . The Bacillus aerogenes capsulatus is generally 
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distributed in soil, milk and sewage, but is not a normal inhabitant 
of the intestinal tract of bealtbj’- breast-fed infants, nor Avas it found 
in 30 breast-fed infants under two weeks of age examined by Sylvester 
and Hibben. The gas bacillus groAVS luxuriantly on a high carbohy- 
drate medicine and lactic acid is inimical to its growth and reproduction. 
It is adAused in the treatment of these disorders to giAm a 5 per cent, 
lactose solution until a positive diagnosis is made of the presence of the 
gas bacillus by bacteriological examination. If the diagnosis is positive 
for gas bacillus unpasteurized, fat-free lactic acid milk is giA^en and all 
carbohydrates are AvithdraAvn. This is prefeiTed to the administration 
of lactic acid bacilli culture. 


OBSTETRICS 


UNDER THE CHARGE OF 

"EDWARD P. DAVIS, A M., M.D., 

PROFESSOR OF OBSTETRICS IN THE JEFFERSON MEDICAL COLLEGE, PHILADELPHIA. 


Birth Palsy. — ^Platt (Brit. Med. Jour., May 8, 1915) states that 
there are two theories to explain birth palsy. In one the paralysis is 
primarily due to stretching or tearing of the brachial plexus, by tlie 
other theory the primary lesion is one of the joints or bones, and the 
nervous lesions and sj’’mptoms are secondary. The cases usually follow 
a difficult labor, one arm of the infant hanging limp and motionless. 
The arm hangs close to the side with internal rotation at the shoulder, 
the elbow extended, the forearm pronated, fingers flexed and sometimes 
Avrist-drop. The neck and shoulder may be tender for a feAV days. In 
many cases rapid and complete recoA^ery folloAVS, rarely no recovery 
or arm remaining practically useless, Avhile in a considerable number 
partial recovery takes place. Shortening of the tendons and capsule 
of the shoulder-joint and about the other joints is present. In cases 
Avhich do not completely recover subluxation of the shoulder-joint is 
often associated with birth palsy. 

So far as treatment is concerned, as soon as possible after birth the 
arm must be fixed in a position to relax the paralyzed muscles. A 
splint or plaster-of-Paris brace is necessary. The splint consists essen- 
tially of a broad body piece and a narrow arm piece, suitably padded 
and furnished with Avebbing, straps, and buckles. This position of 
relaxation must be constantly kept up night and day. In addition 
daily massage and passive moA^ements at the shoulder should be begun. 
When the patient begins to recoA'^er she must haAm exercise to train the 
muscles. Massage to be of use must be superficial and carried out 
Avith the muscles kept constantly relaxed. The splint must be used 
until the power of active external rotation and abduction at the shoulder 
has returned. If, after three months, the paralyzed muscles gb^e the 
reaction of degeneration to electrical tests, operation should be per- 
formed. The writer does not speak enthusiastically of operation. As the 
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nerves are small it is difficult to dissect them out completely and to close 
them accurately. Should anastomosis be made it must be at the 
periphery. As a rule these patients recover, for it is very rare to see an 
adult who shows the results of birth palsy in infancy. Where the 
shoulder is deformed by internal rotation and the case has been neglected 
for several months, the position of the head of the humerus should be 
carefully ascertained, and if no subluxation is present, an anesthetic 
should be given, the contracted capsule stretched and the limb placed 
in the position first used in a splint or plaster. If the capsule cannot 
be stretched, an open operation with division of the contracted tissues 
is indicated. Where there is posterior subluxation of the shoulder- 
joint, the effort should be made under anesthesia to reduce a subluxa- 
tion by manipulation. Should this fail, after two years of age an open 
operation is indicated, approaching the joint by the anterior route 
and dividing the anterior capsule and subscapularis tendon. It may 
be necessary to partially remove the acromion. Plaster-of-Paris should 
then be applied. Fixation is indicated for three months, followed by 
massage and movements. 


Complete Inversion of the Uterus, with Prolapse and Recovery. — 
Stewart {Brit. Med. Jour., June 26, 1915) reports the case of a primi- 
para, delivered with forceps without especial difficulty. The uterus 
contracted well, and ten minutes after the birth of the child the placenta 
was about to be expelled. When this was removed the uterus was 
found completely inverted. There was practically no hemorrhage, 
but the placenta was somewhat adherent. It was detached and the 
effort made under chloroform to reduce the inversion for twenty 
minutes. This was followed by profound collapse and the effort was 
abandoned. Under stimulation the patient slowly rallied and was 
removed to a hospital, where, under anesthesia, the inversion was 
reduced by taxis. The patient’s convalescence was prolonged and 
complicated, but she finally regained complete health. In reviewing 
this case, it must be noted that the placenta is said to have been “ some- 
what adherent,” and also that in ten minutes after the delivery of the 
child the placenta appeared in the vagina. We question very much 
whether there was any real adhesion of the placenta, but the abnor- 
mality lay in the fact that sufficient time did not elapse after the birth 
of the child, before efforts were made by the patient or the physician 
to remove the placenta. From twenty minutes to a half hour should 
elapse after the expulsion of the child, while the mother remains per- 
fectly quiet, before efforts are made to deliver the placenta. The 
placenta does riot separate immediately, and as in this case, there is 
suffipient cohesion between the placenta and uterine wall to favor 
the. inversion of the uterus. 


The Intolerance of the Fibroid Uterus to Twin Pregnancy. — ^Mon- 
TUORO {ZtscJn . f. Geburtsh. u, Gyndk., 1915, Ixxvi) reports three cases 
of twin pregnancy, complicated by fibroids of the uterus, in which 
abortion had occurred or the patient had to be operated upon for 
hemonhage Avitli tlii’eatening symptoms. Ho lias collected from the 
literature fifteen other cases, and his own experience and statistics 
show that when twin pregnancy occurs in the fibroid uterus but 27.07 
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per cent, go on to viability or near term; 16 per cent, abort and between 
55 and 56 per cent, come to operation. The period of pregnancy in 
which abortion usually occurs varies from the third to the sixth month. 
Twin pregnancy seems to stimulate fibroids to very rapid growth, 
while on the other hand the growth of the embryos produce great dis- 
tension of the uterus, especially in the tissues in the region of the 
fibroids. This paper is valuable in forming a decision as to the treat- 
ment of such a case. It is useless to wait for pregnancy to develop to 
full term and the rule should be that twin pregnancy and fibroid 
uterus is best treated by prompt hysterectomy. 


The Treatment of Placenta Previa. — Stratz (Ztschr. f. Gehurtsh. u. 
Gynak., 1915, Ixxvi) in his Clinic at the Hague follows Schroeder and 
Hofmeier in his belief that combined version, followed by spontaneous 
labor or very slow extraction is the best treatment for placenta previa. 
He endorses in full Schroeder’s statement that the best results in the 
treatment of placenta previa will be obtained if little consideration 
is given the interests of the child. By such a metliod infant mortality 
will not be excessive, while the maternal mortality willbe much lessened. 
Stratz has treated 173 cases, of whom the greater part were private 
patients. There were 63 cases of deep insertion of the placenta,, in 
which hemorrhage ceased so soon as the membranes were ruptured. 
In 110 combined version was practised. He made no difference between 
central and lateral placenta previa, but made his diagnosis from the 
fact that on vaginal examination the os was practically filled with 
placental tissue. Of tire 173, one mother in the Polyclinic practice 
died, a mortality of 0.6 of 1 per cent. This patient gave birth spon- 
taneously, after version, to a living child, but a half hour after the 
placenta had been expressed, sat up in bed suddenly, collapsed and 
died. At autopsy an open sinus the size of a little finger was found 
in the uterus at the contraction ring. The hemorrhage preceding the 
patient’s death was not excessive, and embolism was the most probable 
cause. In 50 patients there was moderate elevation of temperature. 
In 3 there was pronounced infection, 2 having purulent endometritis, 
1 had pelvic abscess which ruptured spontaneously into the rectum. 
These 3 cases had been tamponed by the general practitioner in atten- 
dance. All three recovered. Seventy-seven of the children were 
stillborn, and 20 had been dead for some time before birth. This 
makes a total fetal mortality of 45 per cent. The writer quotes the 
statistics of placenta previa for the year 1914 in Holland. The 
number of cases reported is 881, with a maternal mortality of 
7 per cent, and a fetal mortality of 43 per cent. In tlrose clinics 
where combined version is used as a method of treatment, 236 
cases are reported, with a maternal mortality of 2.7 per cent, and a 
fetal mortality of 68 per cent. Embolism is a not rmcommon cause 
of death folloAving placenta previa, probably because of - the unusual 
development of bloodvessels in the lower portion of tlie uterus. Stratz 
believes tliat where the bleeding is slight, the patient should be put at 
absolute rest and given narcotics. The tampon should be completely 
abandoned as a method of treatment and interference practised as 
rarely as possible. Where hemorrhage is considerable, combined 
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version bringing tbe child down sufficiently to check the hemorrhage, 
and if possible spontaneous expulsion should be procured. Under 
especially favorable circumstances, where the birth canal is dilated 
and the child not large, it may be very carefully extracted. The use 
of tlie dilating bag is unnecessary in most cases of placenta previa. 
Cesarean section he thinks is indicated only when a living child is 
earnestly desired, or in the presence of other complications. 


GYNECOLOGY 

UNDER THE CHARGE OF 

JOHN G. CLARK, M.D., 

PROFESSOR OF GYNECOLOGY IN THE UNIVERSITY OF PENNSYLVANIA, PHILADELPHIA. 


Etiology of Adnexal Inflammation. — In a recent article Neisser 
{Med. Klin., 1915, xi, 511) calls attention to the fact that ever since 
the discovery of the gonococcus in 1879 some difference of opinion has 
existed between the andrologists — among which he classes himself — 
and the gynecologists as to the etiology of adnexal inflammations. 
He says truly that most gynecologists take the standpoint that when a 
hitherto healthy woman, whose husband has passed through an 
attack of gonorrhea at some previous time, develops within the first 
year or so of married life, or after her first pregnancy, an ascending 
endometritis and adnexitis, it goes without question that the latter is 
gonorrheal in origin, no matter how many repeated examinations of 
the husband have failed to demonstrate the presence of gonococci. 
Neisser says that he cannot agree with this viewpoint, for be believes 
that in many of these cases there may not be a true gonococcal infection. 
He says that this point has assumed a more practical interest than it 
formerly possessed since the introduction of modern immunotherapy, 
which requires for its successful application a determination of the 
specific organism at fault. He thinks that many of the failures reported 
from the use of gonococcal vaccines in cases of this type are probablj'^ 
due to the fact that the infection is not gonorrheal at all, but that other 
organisms may be responsible. These may be forced into the uterus 
by douches given under too high pressure. Moreover, it is well known, 
he says, that in every case of postgonorrheal urethritis in the male, 
quantities of bacteria of various kinds are harbored in the urethra 
long after the gonococci have entirely'- disappeared, and he suggests 
the possibility that in some cases some of these organisms may cause 
inflammation of the female organs. He admits that examination of 
organisms of this type has failed to show any marked pathogenicity 
so far as the ordinary laboratory animals are concerned, but this 
does not prove that they may' not possess this property when in the 
human mucous membrane. He thinks the problem can be definitely 
solved only' by careful and extensive bacteriological investigations by' 
andrologists and gynecologists worldng together, but that in the mean- 
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time, we should be a little slower in jumping at conclusions that may- 
mean the wrecking of a marriage until we are a little more sm’e of our 
ground. 


Treatment of Carcinoma of the Uterus by the Percy Cautery. — ^This 
method of treatment for inoperable carcinoma of the cer\dx consists, 
as we brought out in discussing it a few months ago, in the utilization 
of a heavy cautery, of not sufficient heat to cause any charring of the 
tissue, but merely to thoroughly cook the whole area, as it were, by a 
degree of heat high enough to destroy malignant cells, without devitaliz- 
ing healthy tissue. Heretofore most of the literature upon the subject 
has come from Percy himself, but a recent article by Balfour {Jour. 
Lancet, 1915, xxxv, 347) gives a preliminary report on 31 cases treated 
at the Mayo Clinic from January 1914 to June 1915. As Balfour 
emphasizes, of course nothing can be said as yet as to end-results in 
these cases, but the immediate effects have been so favorable that he 
feels the method has a very distinct field of usefulness. In all the 
patients there was immediate cessation of bleeding and discharge, with 
corresponding improvement in the general condition. Upon reexamina- 
tion six weeks to three months after operation, one generally finds a 
greatly increased mobility of the uterus, with an atrophic, clean, smooth 
cervix and vaginal vault. So far Balfour has not, as a rule, considered 
it advisable to give more than one cauterization treatment in each 
case. In nine instances a radical hysterectomy was subsequently 
performed, and in five of these careful pathological examination of the 
removed specimen failed to reveal the presence of any malignant 
tissue. The author admits the possibility that in some of these a pri- 
mary hysterectomy might have been done, but he considers the pre- 
liminary heating of undeniable value in borderline cases. Destruction 
of the cancer cells themselves is not the only advantage of this: in 
from two to three months the shrivelled cerHx in a scarred, firm vaginal 
vault, which has resulted, makes it possible to do a much cleaner and 
more satisfactory operation; the foul, infected tissues of the cancerous 
cervix are sterilized, and the very important factor of bacterial infection, 
which is largely responsible for the primary mortality of this operation, 
is removed. In a few cases complications were encountered, such as 
vesical fistulce, late secondary hemorrhage, and implantation metastasis 
in the vagina. With increasing experience in the technique, however, 
Balfour thinks that most of these may be avoided. In the latest 
publication on the subject by Percy himself {Avier. Jour. Obst., 
1915, Ixxii, 298) manjrinteresting and important details of his technique 
are described, with numerous illustrations of his instruments and 
method of arranging the patient for the vaginal and abdominal work. 
Percy does not hesitate to repeat the cauterization four or five times 
on the same patient, if necessary, opening the abdomen each time to 
control by palpation, the amount of heat being disseminated through 
the uterus and adjacent structures. This he considers to be an absolute 
sine qua non, if satisfactory results are to be obtained. He says that he 
now routinely ties both internal ialiac arteries, to aid in starvation of 
the growth, and to prevent the danger of secondary hemorrhage 
which previously occurred in several cases. 
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DERMATOLOGY 


UNDER THE CHARGE OF 

MILTON 13. I-IARTZELL. M.D., 
rnoFESsoR of dermatology in the university op Pennsylvania. 


A Tumor-like Form of Lupus.— Fischer {Dcrmat. Ztschr., April, 
1915) reports an unusual case of lupus, characterized by numerous 
tumor-like lesions, occurring in a young Russian, twenty-two years old, 
who was at first suspected to be suffering from leprosy. The left leg, 
which was notably enlarged and elephantiasic in appearance, was the 
seat of numerous discrete and confluent tumors varying in size from a 
pea to a cherry, and many cicatrices. The histological and bacterio- 
logical study of the case demonstrated its tuberculous nature. The 
cutaneous affection was most probably secondary to an osseous tuber- 
culosis of the leg beginning inchildhood. Fischer insists upon the strict 
separation of these tumor-like cases from other forms of cutaneous 
tuberculosis, such as the papillomatous proliferations which occasion- 
ally occur in ulcerating lupus, tuberculosis verrucosa cutis and lupus 
verrucosus, with which they have nothing to do. 


Congenital Familial Hereditary Alopecia the Result of Hypothy- 
roidism. — Petersen {Dcrmat. Ztschr., April, 1915) reports an example 
of hereditary alopecia occurring in three generations, affecting equally 
the male and female members of the family, and limited strictly to the 
scalp. The affected individuals were born with a normal growth of 
hair which continued to grow normally until about the fourth or sixth 
year. It then began to fall out and lose its pigment, becoming com- 
pletely colorless, and continued to do so until at puberty or a little 
later the scalp was completely bald. In three children of the family 
under Petersen’s observation the administration of thyreoidin, in doses 
of 3 to 9 centigrams daily, was followed by good results. After about 
eight months of this treatment the hair ceased to fall and regained its 
color. The favorable result following the administration of thyreoidin 
leads Petersen to conclude that the affection was due to deficient 
endocrine secretion the result of diminished activity of the thyroid 
gland. 


Pemphigoid Eruptions Following Vaccination. — Mook (Jour. Cutan. 
Bis., October, 1915), in an interesting paper on this important subject, 
sums up the result of the study of his own cases and of those in literature 
as follows The cases may be divided into three groups: (A) those 
which terminate in rapid recovery and may or may not be accompanied 
by constitutional disturbance; (B) those which continue as a chronic 
recurrent vesicular or bullous affection which may or may not be 
accompanied by constitutional disturbance; (C) a third group which 
terminates rapidly in death. The period of incubation varies from 
three or four days to four months, the average period being in the 
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majority of cases from three to five weeks. In the benign cases the 
bulljfi are smaller than in the severe ones. The eruption shows a pre- 
dilection for the neighborhood of the mouth, the neck, and extremities, 
particularl 3 '^ the joints. Inoculations in monkeys, a calf, guinea-pigs 
and rabbits were negative. Blood cultures from a fatal case and from 
two which recovered were negative under various conditions and on 
various media. Ordinary staphylococci were obtained from cultures 
made from the contents of some of the bullBe while others were found 
sterile. 


Trichloracetic Acid and its Uses in Dermatology. — Davis (Jotir. 
C%dan. Dis., October, 1915) thinks trichloracetic acid has a selective 
action upon epithelial tissues and finds it most useful in the treatment 
of a number of cutaneous affections where a somewhat siiperficiallj^ 
acting cauterant is indicated. In patches of degenerative seborrhea 
and in pigmented moles its use is followed by' satisfactory results. 
The skin is cleansed with benzine to facilitate the penetration of the 
acid which may be applied with a toothpick wrapped with a bit of cotton. 
It is particularly useful in pigmentations, papillomata and nevi. In 
xanthoma palpebrarum Davis regards it as the ideal remed 3 \ In fissures 
in the region of the mouth and nares and about the anus he has found 
it invaluable. 


The Eelation of Animal to Human Sporotrichosis. — Meyer (Jonr. 
Amer. Med. Assn., August 14, 1915), since 1911, has been investigating 
the reported cases of the transmission of sporotrichosis from the horse 
to man, most of the work being done in Pennsylvania where sporo- 
trichosis in horses is a common affection. The evidence which he col- 
lected does not support the theorj'^ that the malady is verj' frequently 
transmitted from the horse to man. Only two cases of human sporo- 
trichosis have been recorded in Pennsjdvania, and in one of these 
infection bj'' contact with a sporotrichotic horse was at first suggested, 
but could not be proved conclusiveI 5 ^ The absence of the affection 
among veterinarians and farmers in Pennsjdvania where it is very 
common in the horse demonstrates, in Mej'er’s opinion, that sporo- 
trichotic infection in man by contact with the horse occurs only veiy 
rarel3\ 


Lupus Erythematosus of the Mucous Membranes. — Culver (Jour. 
Amcr. Med. Assn., August 28, 1915) reporting eleven cases of lupus 
erythematosus affecting various mucous membranes, announces it as 
his belief that the mucous membrane lesions as well as those upon the 
skin are the result of a general disease, the evidence pointing to digestive 
and assimilative faults as the most important causes. He concludes 
that internal treatment and a proper regimen are quite as necessary 
as local treatment. In the discussion which followed the reading of 
the paper Pusey expressed his belief that lupus erythematosus is a 
toxic dermatosis, belonging in the erj'^thema multiforme group. 

Bullous Dermatitis Caused by the Colon Bacillus. — Potter {Jour. 
Cutan. Dis., April, 1915) reports the case of a young woman who one 
month after a normal labor was seized with convulsions, the origin 
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of which could not be determined. During the patient’s second week 
in the hospital an erythema appeared on the arms and face which 
disappeared in the course of three or four days except upon the face 
where it persisted. A bullous eruption then appeared upon the hands, 
forearms and ankles accompanied by slight elevation of temperature 
(101 °) . Nothing abnormal was found in any of the viscera, and smears 
taken from the cervix and vagina shows nothing. Cultures made from 
the contents of the blebs revealed a type of the colon bacillus. The 
bullous eruption spread to the face, shoulders, buttocks and lower 
limbs, and new lesions continued to appear throughout the course of 
tlie illness which lasted about six weeks, running an irregular course 
similar in some respects to typhoid fever, but the Widal reaction was 
repeatedly negative. The treatment consisted in the employment of 
an autogenous vaccine which Potter tliinks was of benefit in checking 
the appearance of the blebs. 

Paraphenylene Diamene Dermatitis. — Bunch {Brit. Jovr. Dcrmat., 
September, 1915) has recently had under his care a number of cases 
of a severe dermatitis resembling in appearance a weeping eczema, 
situated upon the scalp and face resulting from the use of paraphenylene 
diamene used as a hair dye. In severe cases the dermatitis affects the 
entire face and may spread to the chest and back. While this dermatitis 
may follow the first application it may not appear until it has been 
applied a number of times. (I have seen a number of cases of a like 
kind in the past year in all of which the cause was entirely overlooked, 
no suspicion being entertained by the patient or her physician that the 
dye had anytliing to do with the dermatitis which was supposed to 
be an eczema. — M. B. H.) 


Etiology of Erythema Nodosum. — Rosenow {Jour. Cvtan. Dis., May 
1915), at the clinical session of the 38tli Annual Meeting of tlie American 
Dermatological Association, demonsti’ated cultures of a markedly 
pleomorphic organism obtained from the subcutaneous nodes in six 
typical cases of erythema nodosum, which he believes to be the cause 
of the disease. The same organism was also obtained from a cervical 
gland draining an infected tonsil in one case, from the focus of infection 
(tonsil and superficial ulcer on the anterior pillar) in two cases, and from 
the blood in pure cultures in two cases. Injected intravenously into 
dogs, rabbits and guinea-pigs, it exhibits a remarkable affinity for the 
subcutaneous tissues, producing localized subcutaneous hemorrhages 
followed by infiltration, migration of leukocytes, and enlargement of 
neighboring lymphatic glands. The hemorrhages are frequently, 
symmetrically distributed, and from the hemorrhagic areas the organism 
has been isolated repeatedly. In smears from original colonies the or- 
ganisms presents all gradations between bacilli, elongated diplococci 
and cocci, the form probably depending upon conditions of environment. 

The Vaccine Treatment of Ringworm of the Scalp.— Strickler 
{Jour. Cutan. Dis., March, 1915) reports seven cases of ringworm of 
the scalp cured by injections of a vaccine prepared by growing the 
infecting organism upon “French Proof Agar” in an Erlenmyer flask, 
triturating the cultures thus obtained with crystals of chemically pure 
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sodium chloride and aftenvard adding enough sterile distilled water to 
make a normal salt solution. The vaccine was preserved by the addi- 
tion of 0.25 per cent, phenol. The dose varied from 1 c.c. to 2 c.c. 
given at intervals of three daj’s. After the patient has had 6 or 7 
injections an infiltrated area appeared in some cases at the site of the 
injection about thirty-six hours after it. In one case abscesses followed 
the injection of the vaccine and the treatment had to be discontinued. 
The number of injections varied from seven to seventeen. Strickler 
concludes from his experience wdth these cases that ringworm of the 
scalp can be cured by vaccines, but is not prepared to state in what 
proportion of the cases treated a cure can be obtained in this manner. 
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Nature and Clinical Importance of Pseudodiphtheria Bacilli. — ^Num- 
erous workers have called attention to the finding of organisms closely 
resembling B. diphtherire, in various parts of the body. Such organ- 
isms have now been recognized as normal inhabitants of the nose, throat, 
ear, genitalia and skin. Under such conditions these bacteria have no 
significance. But the question whether these organisms can be impor- 
tant factors in disease processes under abnormal conditions is far from 
clear. Fox {Jour. Med. Research, 1915, xxxii, 309) has made a study 
of the diphtheroids in an attempt to throw some light upon their 
relationship to disease. Four groups of organisms are commonly recog- 
nized; (1) true diphtheria bacilli; (2) avirulent members of group 
one; (3) pseudodiphtheria organisms which morphologically resemble 
group one and two, but differ culturally and (4) organisms belonging 
to the so-called Hoffman group which, although bearing a basic resem- 
blance to the above three groups, differ both morphologicalh’^ and cul- 
turally. The last group has also been spoken of as pseudodiphtheria. 
Not a little importance has been placed upon the various members of 
the pseudodiphtheria bacilli in crediting them ivith peculiar pathogenic 
qualities. Thus some importance has been placed upon their presence 
in otitis media, vaginitis, coryza and lesions of the lymphatic glands. 
In all instances where the organism is found in external ulcers it is in 
mixed culture. Pure cultures, however, have been isolated from the 
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blood, spleen, lympb glands and body cavities at autopsy. The reports 
of these findings are in the majority of cases not clear in indicating the 
pathogenic qualities in man. Tiie author expresses a desire for more 
thorough tests and studies of the pseudodiphtheria organism when 
isolated from conditions in which they appear an important etiological 
factor. Immunity tests and sugar reactions are particularly called 
for. The author points out that the results reported in Hodgkin’s 
disease by various authors are not uniform and evidence is not avail- 
able that the organisms isolated and reported are the same. With 
the wide-spread dissemination of members of the pseudodiphtheria 
group, their presence in mixed infections has been looked upon with 
little importance. Fox reports the isolation of these bacteria from 20 
different cases, in only one of which did it appear to have an important 
bearing. In the majority of instances the organisms gain entrance to 
the body by the respiratory and genito-urinary tracts. Existing as 
saphropiiites upon the mucous membranes they probably continue a 
non-parasitic or symbiotic existence in the animal body. I^diat rela- 
tion these pseudodiphtheria bacilli may bear to the avirulent B. diph- 
therifB, is not known. The author was unable to bring about mutation 
of the true B. diphtherife by methods of culture. 

Tumors of the Parathyroid Glands. — There have been relatively few 
reports of parathyroid tumors, the majority of whieh have been found 
by accident at autopsy. In only a few instances did they cause symp- 
toms of a character that would have a bearing upon the functions of 
the glands. ILiRBiTZ {Jour. Med. Research, 1915, x.xxii, 361) has col- 
lected the cases in the literature, the first of which was reported by De 
Santi in 1900. The author points out that all of the tumors reported 
cannot be acepted as of parathyroid origin. Not a few of them are 
described in intimate association witli the thyroid. The author adds 
2 new cases of parathyroid tumors, one of which was associated witli 
osteomalacia and the other with paralysis agitans. In view of the 
work of McCallum on the increased calcium output in disturbances of 
parathyroids this association with osteomalacia is very significant. 
The presence of paratliyroid disease in paralj^sis agitans has previously 
been observed by other Norwegian authors. 


Splitting of the Elastic Fibers in Arteries. — In the pathological clas- 
sification of arteriosclerosis not a little weight has been placed upon the 
minute histological findings in diseased arteries. The alterations 
observed in Ike elastic tissue of arteries have constantly attracted 
attention until lores, in 1903, gave an over-important place to this 
finding. According to him, and his views have been widely propagated 
in text books, the splitting of the internal elastic lamina in arteries 
was a process associated with hyperplasia of the musculo-elastic layer 
and their presence in an artery indicated true arteriosclerosis. At that 
time it was pointed out that these organic changes in muscle and 
elastic fibers were prone to show degenerative changes of a fatty 
nature. lores claimed that the splitting of internal elastic lamina was 
only obtained in tlie presence of contiguous muscular hyperplasia. In 
this study by McMeans {Jour. Med. Research, 1915, xxxii, 377) it is 
shown that such splitting may occur in the absence of muscle changes 
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and are found in the vicinity of inflammatory processes. Arteries 
obtained from inflammatory lesions of diphtheria^, septicemia, typhoid 
fever, pneumonia, and chorea were all shown to have developed a 
splitting of the internal elastic fiber. A similar result was observed in 
the neighborhood of endothelial proliferative responses where fatty 
streaks of the intima were present. It is thus shown that the nature 
of this lesion is not specific as was claimed by lores. Thus if the split- 
ting of the elastic lamina is a characteristic of one of the types of arterio- 
sclerosis the etiological factors bringing it about are multiple. 


Spontaneous Eupture of the Kidneys in Acute Toxic Nephritis. — 
Rupture of the kidney is usually a surgical condition of traumatic origin. 
Spontaneous rupture on the other hand is an infrequent process result- 
ing from a slowly progressive pathological condition within the organ 
itself. In all, some 30 cases have been reported. Perirenal hemorrhage 
is obviouslj'^ a constant finding. This hemorrhage may result from 
renal arteriosclerosis, interstitial nephritis and acute parenchymatous 
nephritis or from renal neoplasms, tuberculosis, abscess and infarct.- 
The case reported by Wade {Jour. Med. Research, 1915, xxii, 419) 
was one of a negro of twent 3 ^ 3 '^ears with acute parenchj'matous nephritis. 
Botli kidneys were markedly swollen witli multiple ruptures liirough 
the capsule. Curiously enough no symptoms indicated this serious 
damage during life. 


Thyroid and Circulatory Changes following Experimental Ligation 
of the Thyroid Vessels. — ^Newhof {Jour. Med. Research, 1915, xxxii, 
501) experimented upon dogs to determine the effect of ligation upon 
the thyroid. He points out that much care must be taken in the inter- 
pretation of the results in that the histologj' of the thyroid is far from 
uniform and that certain traumata induced during the operative pro- 
cedure are apt to bring forth organic changes not dependent upon the 
vascular occlusion. Uniform results do not follow the ligation of the 
thyroid arteries or veins. More marked effect was obtained upon liga- 
tion of the veins than of the arteries. At the end of several months the 
alveoli are increased in size, while some increase of connective tissue 
may be observed. The interference with the arterial supply showed 
mainlj'^ a diminution in the size of the acini. In general, the results 
obtained bj'- the author are so slight that this method of operative 
approach for the enlarged thyroid does not appear very encouraging. 

The Origin of Local Eosinophilia. — ^The presence of a local eosino- 
philia in tissues is not an uncommon observation. It is most commonly 
seen in certain specific infections, chronic granulation tissue, and 
peculiar lesions such as are found in anaphylaxis. Considerable con- 
troversy has developed as to the origin of these eosinophiles. Some 
claim thej’^ migrate from the hemopoietic organs, others that they 
arise locally from mixed tissue cells of the injured part. Photakis 
{Zischr.f. Exper. Path. u. Therap., 1915, xvii, 270) studied the develop- 
ment of local eosinophilia in anaphylactic shock. Under these con- 
ditions it has been repeatedlj’’ found that the lungs have become the 
site of great accumulations of eosinophiles. The author found that 
the sensitizing dose, using serum, did not alter the numerical cellular 
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state, nor did bone-marrow show any change at the moment before 
die active anaphylactic dose was given. Having furthermore treated 
the animals with intravital strains, he was able to show that the local 
tissues in the lungs played no part in the production of the eosinophilia 
subsequently developing in it. He was also able to observe the direct 
migration of the eosinophiles into the interstitial tissues from the lung 
capillaries. Quite marked cellular changes indicative of an over- 
production of eosinophiles occurred in the bone-marrow. 


Bacteria of Plant Tumors as Causative Agents of Human Disease. — 
Friedemann, Bendix, Hassel and Magnus {Ztsclir. f. Hygiene, 1915, 
Ixxx, 114) believe that they have established an animal and vegetable 
pathogenicity for the B. tumefaciens. On four separate occasions they 
isolated a Gram-negative bacillus (actively motile, showing acid on 
litmus whey, acid and gas on dextrose and lactose, no fermentation of 
saccharose, liquefaction of milk and a luxurient shiny growth on agar) 
from a case of suppurative arthritis and 3 cases of suppurative meningi- 
tis. These organisms have the biological characters of B. tumefaciens, 
as described by Smith and Jensen. The serum reactions, however, of 
one of the strains differs markedly from the others, as well as from the 
Jensen organism. This aberrant strain they claim agreed with the 
reactions of another strain of B. tumefaciens. They believe that there 
are two tj’pes of this organism distinguishable only through the serum 
reaction. In 2 of their cases of meningitis they observed the presence 
of meningococcus in direct smears but were not able to isolate them 
on their cultures and the organisms subsequently isolated had not been 
observed in the direct smears. The organisms obtained from the 
human did not produce any type of tumor growth in plants. All of the 
cultures had more or less pathogenicity for small animals. A similar 
organism has been isolated from the feces of those suffering from colitis.' 


Phagocytic Properties of the Eosinophile and the Absorption of 
Toxic Products of Vermes. — ^The phagocytic property of eosinophiles is 
well established and has been studied by various authors. Weinburg 
and Sequin {Ann. de VInst. Pasteur., 1915, xxix, 32) have taken up 
the study of the importance of this phagocytosis and also the conditions 
under which it manifests itself. The authors studied the action of the 
eosinophile in the role of the phagocyte both in vitro and in vivo. 
In vitro they observed its reaction toward (1) inert substances; (2) 
various bacteria; (3) protozoa; (4) red blood cells. They found that 
the eosinophiles possess the power of engulfing inert materials and 
also of phagoeyting the majority of bacteria as well as protozoa and 
red blood cells. Many of the bacteria, protozoa and red cells were 
completely digested by the eosinophiles. In vivo the authors studied 
phagocytosis by the eosinophiles in the peritoneal cavity, in the adja- 
cent subcutaneous tissue, and in the circulating blood of the guinea-pig. 
They found that the phenomenon takes place with equal readiness in 
each of these situations and when the eosinophiles' are very abundant 
m the blood or when they are massed together at the point of entrance 
of the bacteria they play an important part in protecting the organism 
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from infection. However, these eosinophiles play only a secondary 
role in phagocytosis as their presence is rather infrequent in purulent 
collections. Sufficient recognition is not accorded the eosinophile 
because the bacteriological staining technique does not usually permit 
of the differentiation of the various kinds of leukocytes. A third seires 
of experiments was undertaken to demonstrate the inhibition of phago- 
cytosis by the use of the liquid ffiom hydatid cysts. The eosinophiles, 
having been subjected to the hydatid liquid for an hour at 37°, no 
longer showed evidence of their phagocytic qualities, although the 
other leukocytes retained their power of engulfing organisms. The 
authors state that eosinophiles from immunized animals absorb the 
hydatid antigen more readily than do those of normal animals. They 
conclude that the eosinophile leukocytes play an important role in 
immunity and are especially adapted to neutralizing toxic substances 
of certain parasites. 


Primary Melanosarcoma of the Adrenals. — ^Maclachlan {Jour. 
Med. Research, 1915, xxxiii, 93) gives a description of an unusual tumor 
of the adrenal occurring in a male of forty-eight years. The tumor was 
a bilateral melanosarcoma with extensive metastases. Macroscopically 
the tumors were roughly triangular in shape, somewhat suggestive of the 
normal adrenal and almost equal in size (measurements 10x8x4 cm.). 
The primary and secondary growths were all intensely pigmented. 
There was no trace of normal adrenal either in the gross or in micro- 
scopic sections. In discussing the origin of the tumor the author con- 
cludes that there was a primary site in both adrenals arising from 
chromatophore cells which were probably congenitally aberrant. The 
absence of any bronzing of the skin and mucous membranes with 
complete destruction of the adrenals Avas emphasized. The skin, in 
fact, appeared pale and of a leaden color. The possibility of the sym- 
pathetic ganglia taking on the adrenal function with the prevention 
of pigmentation in the skin as is sometimes seen in Addison’s is con- 
sidered as an explanation, but another hypothesis is offered. The 
amount of pigment formed by the primary tumor and its secondaries 
is excessive, and possibly accounted for all the melanin which Avas 
being produced. It Avould appear further that the tumor cells had 
greater poA\mr to produce melanin than the skin. The author takes 
for granted that the pigmentation of the skin seen in Addison’s disease 
is due to substances of the melanin group. 
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